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IHHOACHUTEJ/IBHAS 3AIIMCKA

[Iporpamma o marematruke ajiasi oOywaromuxcs 5-9 kiaccoB pa3paboTaHa Ha OCHOBE
®dI'oC 0O0O0. B nporpamme mo mMaTeMaTHKE YYTEHbI MJEH U TOJ0KeHUs KoHuenuuu pa3BuTHA
MareMaTHueckoro odpasosanus B Poccuiickoit denepanuu.

[Ipenmerom MaTeMaTHKH SBISAIOTCS  (yHIAMEHTAJIbHBIE CTPYKTYpbl Hallero Mupa —
IPOCTPaHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIE OTHOLICHHSA (OT MPOCTEHIIMX, YCBAaHMBAEMBIX B
HEMOCPEJCTBEHHOM OIIBITE, JI0 JOCTaTOYHO CJIOKHBIX, HEOOXOIMMBIX sl Pa3BUTUS HAy4YHBIX U
NPUKIAJHBIX Uaei). MaTeMaTHuecKue 3HaHusl 00eCIeUnBaOT MOHMMAaHUE TPUHIIUIIOB YCTPOMCTBA
U HCIOJb30BAaHUS COBPEMEHHOW TEXHHMKHM, BOCIPHUATHE U HMHTEPHPETALUI0 COLMAIBHOM,
HSKOHOMHYECKOW, TOJIUTUYECKON HWH(POpMAIMK, TAIOT BO3MOXKHOCTH BBIIOJIHATH pacyéTbl U
COCTaBJIATh AJITOPUTMBI, HAXOIUTh U IPUMEHATH (POPMYJbI, BIAAETh NPAKTUYECKUMHU MpUEMaMU
TreOMETPUYECKUX H3MEPEHUH M TMOCTPOCHMI, YUTaThb WH(POPMALUIO, MPEICTABICHHYIO B BHUJE
TaOJIML, JUarpaMM U rpadUKoB, )KUTh B YCIOBUSAX HEONPEAEIEHHOCTU U IOHUMATh BEPOSITHOCTHBIH
XapaxkTep CIy4alHbIX COOBITHH.

N3yuenne maremaTuku (OpMHUpPYET Yy OOydYarOUIMXCS MaTeMaTHYeCKUM CTWIIb MBIIUICHUS,
NPOSIBIISIONIUICS B OTIPEIEIEHHBIX YMCTBEHHBIX HaBbIKaxX. OOydarommecs: OCBauBalOT TaKue
npuEMBI UIMETO/Ibl MBIIIJICHUS, KaK HHAYKIUS U JeAyKIHs, 0000IIeHNe U KOHKPETU3alus, aHaJIu3
U cuHTe3, Kiaccudukanms u cucreMaTm3anms, aOcTparupoBaHue u aHajorus. OOBEKTHI
MaTEMAaTUYECKUX YMO3AaKIYECHHUH, IpaBHUia HX KOHCTPYHMPOBAaHUS PpACKPBIBAIOT MEXaHWU3M
JOTHYECKUX MOCTPOSHHH, CIOCOOCTBYIOT BBIpAOOTKE yMEHHUsS (OpMYIHpPOBAaTh, OOOCHOBBIBATH H
JIOKa3bIBaTh CYXKIEHHUSA, TEM CaMbIM PA3BUBAIOT JIOTMYECKOE MbIlUICHHUE. V3ydeHne MareMaTHuKu
obecrieunBaeT (OPMHUPOBAHHUE ATOPUTMUIECKON KOMIOHEHTH! MBIIIJICHUS U BOCIUTAHUE YMEHHUU
J€ICTBOBATH 110 33JaHHBIM AJITOPUTMAM, COBEPUICHCTBOBATH M3BECTHBIE U KOHCTPYMpOBATb
HOBBIE. B mporecce perieHust 3a1a4 — OCHOBOM y4yeOHOM AESITEIbHOCTU Ha YPOKAaX MaTEeMaTUKU —
pa3sBUBAIOTCSL TBOpUYECKass M MPUKIAAHAs CTOPOHBI MblieHusa. OOydeHue MmareMaTuke Haér
BO3MOXXHOCTh pa3BUBaTh y OOy4aroUIMXcs TOYHYIO, PallMOHAIbHYI0 U HH(POPMATHBHYIO pedb,
yMeHue oTOupaTh Haubosee MOIXOININE A3bIKOBbIE, CHUMBOJIMYECKHE, rpaduyeckue cpecTBa s
BBIPQXEHUS CYK/IEHUN U HAIJISIIHOTO MX IPEICTaBJICHUS.

[Tpy u3yyeHMHM MaTeMaTHKH OCYILECTBIIAETCS 0Olee 3HAKOMCTBO C METOAAMHU ITO3HAHUS
JEHCTBUTENBHOCTH, MPEICTaBICHUSIMH O NpeaMeTe M METOJax MaTeMaTUKH, WX OTJIMYUU OT
METOMOB JIPYIMX €CTECTBEHHBIX M TYMAaHHUTapHBIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHUS
MaTeMaTHUKH JJIs1 peLICHUs] HAy4YHbIX U MPUKJIaIHBIX 3a7ay.

[TpropuTeTHBIMHU LIENIIMU 00YYEHUsI MaTeMaTHKe B 5—9 Kilaccax sBISIOTCA:

(GbopMUpOBaHNE LIEHTPAIBHBIX MaTEMaTUYECKUX MOHATUN (YMCII0, BETUYMHA, T€OMETPUYECKast
¢urypa, mnepeMeHHas, BEpOATHOCTb, (YHKLHUA), OOECIEeUUBAOIMNX IPEEMCTBEHHOCTh U
NEePCIEeKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHus 00y4aroIInXCs;

HOJBEe/IeHNE OOYy4YaroUIMXCs Ha JOCTYIHOM /i HUX YPOBHE K OCO3HAHHMIO B3aMMOCBSI3U
MaTeMaTUKH W OKPYXKAIOLEro MHpa, NOHMMaHHWE MAaTeMaTHKHU Kak YacTH oOmell KynbTypbl
4eJI0BEYECTBA;

pa3BUTHE MHTEIUIEKTYaIbHBIX M TBOPYECKHX CHOCOOHOCTEM 00ydarommxcs, MO3HaBaTeIbHOU
AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTU MBILIUIEHUS, HHTEpEca K H3Y4YEHHIO
MaTeMaTUKH;

¢dopmupoBaHrue (YHKIMOHATIBHOH MaTeMaTHMYeCKOW TI'pPaMOTHOCTH: YMEHHs paclo3HaBaTh
NPOSIBJIICHUSI MaTeMaTUYeCKUX MOHSATHH, OOBbEKTOB M 3aKOHOMEPHOCTEH B pealibHBIX >KU3HEHHBIX
CUTyallUsiX M TMpH H3YYEHHHM JPYrHMX Y4YeOHBIX IPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (OpPMYJIHMpOBaTh MX Ha S3bIKE MaTeMaTHMKH M CO3/1aBaTh MaTeMaTHYeCKHe
MOJIeJIM, TPHUMEHSTh OCBOEHHBIM MaTeMaTHMUeCcKUi amnmapaT Uil pelIeHdus IPaKTHKO-
OpPUEHTUPOBAHHBIX 33Ja4, MHTEPIIPETUPOBATH U OLIEHUBATH NOJyUYEHHBIE PE3YIIbTATHI.

OCHOBHBIE JIMHUH COJIEpP’KaHMS MpOrpaMMbl IO MareMathke B 5-9 kmaccax: «Uwucima u
BBIUUCIICHUS», «Anredpa» («Anredpandeckue BBIpOKEHHS», «YPaBHEHUS M HEPaBEHCTBAY),
«Dynkmuny», «l'eomerpusi» («'eomerpudeckue (GUTYpel W HUX CBOMCTBa», «M3mepeHue
TEOMETPUUECKUX BEIMUYMH»), «BeposTHOCTp W cTaTHCTHKa». JlaHHbIE JMHUM pPa3BUBAIOTCS



napajuiebHO, KaXKask B COOTBETCTBUU C COOCTBEHHOM JIOTHIKOM, OJHAKO HE HE3aBUCHUMO OIHA OT
JIPYyroM, a B TECHOM KOHTAKTE U B3aUMOJICHCTBUH.

Conmepxkanue mporpaMMmbl [0 MaTeMaTWKe, pacmpefenéHHOe IO TrojaM OoO0ydeHus,
CTPYKTYpPUPOBAHO TakuM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHUHIMIIHAIBLHBIM BOIPOCaM
oOyyaromuecs: o0panagTuch HEOAHOKPATHO, YTOOBI OBIAJICHUE MATEMAaTHYECKUMH MOHSATHAMU U
HABbIKAMHU OCYIIECTBISUIOCH MOCIEAOBATEIbHO U IOCTYHATeNbHO, C COOJIIOJCHUEM MPHUHIIMUIA
MPEEMCTBEHHOCTH, a HOBBIC 3HAHWS BKJIIOYAINCh B OONIyI0 CHUCTEMY MaTEeMaTHYECKHX
MPEJICTAaBICHUNA 00YYalOIIUXCs, pacliupsis U yriayonsas e€, oOpa3ys MpOYHbIE MHOXKECTBEHHbBIE
CBSI3H.

B cootBercTtBHm ¢ @I'OC OO0 matemaTHKa SIBISETCS 00s13aTeIbHBIM y4eOHBIM ITPEIMETOM Ha
YpOBHE OCHOBHOTO 0011ero odpasoBanus. B 5-9 knaccax maremarnka TpaJuIIMOHHO M3y4aeTcs B
paMKax CleIyronmX y4eOHBIX KypcoB: B 5—6 Kiaccax — kypca «Maremaruka», B 7-9 kiaccax —
KypcoB «AureOpa» (BKJIIOYasi AJIEMEHTHI CTaTUCTUKH U TEOPHM BeposATHOCTEH) u «l'eomeTpusy».
[IporpammMoii TO MaTeMaTHKE BBOJUTCS CaMOCTOSTEIBbHBIA y4eOHBI Kypc «BeposSTHOCTh H
CTaTUCTHUKAY.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBbI
1O MATEMATUKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3ydyeHne MaTeMaTHMKM Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs HAIpaBIEHO Ha
JOCTH)KEHUE O0YYaroIUMKCS JIMYHOCTHBIX, METAIPEIMETHBIX U IMPEeIMETHBIX 00pa3oBaTelIbHbIX
pe3yIbTaTOB OCBOCHUS Y4eOHOIO IpeaMeTa.

JIMUHOCTHBLIE PE3YJIbTATHBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHS IPOrPaMMBbl 110 MaTEMATUKE XapaKTEPU3YIOTCS:

1) mnaTpuoTMYecKoe BOCIIMTAHME:

IIPOSIBJIEHUEM HHTEpeca K INPOIUIOMY M HACTOALIEMY POCCHUHCKOM MAaTeMaTHKH, LIEHHOCTHBIM
OTHOUIEHUEM K JOCTHUKEHHUSM POCCHUIUCKHUX MAaTEMATHKOB U POCCUUCKONM MAaTeMaTUYECKOM IIKOJIbI,
K UCTOJIb30BAHUIO 3TUX JOCTI)KEHUH B IPYTUX HayKax U MPUKIAAHBIX cepax;

2) TpakIaHCKOe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBbIO K BBINOJHEHHIO O0S3aHHOCTEN TpakJaHMHA W peaju3aluud €ero Ipas,
IpeJCTaBICHUEM O MAaTEMAaTHYECKUX OCHOBAX (PYHKLIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, ABICHUMH,
IpoLeaAyp IpakJaHCKOTo oOuIecTBa (HalpuMep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYX/IEHHUIO
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUH HAyKH, OCO3HAHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIILHOCTH YUEHOTO;

3) TpyaoBOe BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHME€ B pEHIEHMHM MPaKTUYECKUX 3aJad MaTeMaTH4ecKOou
HalpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHMYeCKOro OOpa3oBaHMs HA NPOTSIKEHHUU Bcei
KU3HU JUISL YCIIEUTHOW NMPOQECCHOHANBHON NEATENIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM U TOCTPOEHUEM HHIUBUAYaJbHOW  TpPaeKTOpUM  OOpa3oBaHHs U
’KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO MaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, peIIeHUH, pacCyKIEHHUM, yMEHHUIO BUAETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;
5) LEHHOCTH HAYYHOI0 NO3HAHUS:

OpHUEHTAIMeH B JEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HAaYYHBIX MpPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4eJIOBEKa, MPHUPOAbI M OOIECTBa, NMOHUMAaHHEM MaTeMaTH4YeCKON
HAYKU Kak cQepbl 4eT0BEUYECKOI NesITeIbHOCTH, 3TAloB €€ Pa3BUTHS U 3HAUUMOCTH JUIS PA3BUTHUS
[UBUJIM3AIMH, OBJIAJICHUEM S3bIKOM MaTeMAaTHKH U MaTeMaTH4eCKOM KyJIbTYpoH Kak CpelICcTBOM
MIO3HAHUS MUPA,

OBJIaJICHUEM MPOCTEUIITMMH HaBBIKAMU HCCIIEIOBATENbCKON AESITEIbHOCTH;

6) ¢usnyeckoe BocnuTaHHE, (POPMUPOBAHHE KYJIbTYPHI 310POBbS M JIMOLMOHAJBLHOIO
OJ1aronmoyryyms:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHMUECKHE 3HaHUS B MHTEpPECax CBOETO 3/10pOBbS, BEACHHUSA
3I0pOBOTO0 00pa3za >XKU3HHU (370POBOE TNMUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHITHH U OTHBIXA,



peryisipHast (uznyeckas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA pEQIIEKCHUHU, MPU3HAHUEM
CBOETO ITpaBa Ha OMIMOKY M TAaKOTO K€ MPaBa IPYTroro 4eIoBeKa;

7) 3KO0JOTrHYecKOe BOCIIUTAHME:

OpHEHTalUell Ha IPUMEHEHHE MAaTeMaTW4YeCKMX 3HAHWW IS pemieHus 3amad B 00JacTu
COXPaHHOCTH OKPYKAIOWIEH cpenbl, IUIAHUPOBAaHHMS IIOCTYIIKOB M OLEHKHM HMX BO3MOXKHBIX
HOCJICACTBUM /ISl OKpYXKAIoLIeH Cpelbl, OCO3HAHHUEM TJIO0AIBbHOTO XapakTepa AKOJIOTHYECKUX
po0JIeM U IyTel UX PELeHUs;

8) ajmanTamus K U3MEHSIOIMMCS YCJIOBHUSM CONMAJIBHON U MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHSX HEONPENCIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 NMPAaKTUYECKYI0 NESTENbHOCTb, B TOM YHCJIE YMEHHE YUUTHCA y IPYTUX
Jaroed, mpuoOpeTaTh B COBMECTHOW JIESTENPHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETCHIIUU W3
OITBITA JPYTHX;

HE00X0IMMOCTBIO B ((OPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie (pOpMyIUpOBaTh UICH, TTOHSITHUS,
TUIIOTE3bl 00 OOBEKTAaX W SIBIICHHUAX, B TOM YHCIIE paHee HE MU3BECTHBIX, OCO3HABATh JC(HUIUTHI
COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIlMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAEMble pEIICHHS ¢ JCHCTBUS,
(GOpMyIHpPOBATH U OLEHUBATH PUCKU M TIOCIIEACTBHSL, (POPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJBTATHI

B pesynbrare ocBoeHuUs MpOrpaMMbl 110 MaTeMaTUKE HAa YPOBHE OCHOBHOT'O O0IIeT0 00pa3oBaHUs y
oOyuaromierocsi OyayT chOpMUPOBAaHBI MeETallpeMETHBIE PE3YNIbTaThl, XapaKTepPU3YIOIIUecs
OBJIAACHUECM YHI/IBepCB,JII)HI)IMI/I IIO3HABATCIIbHBIMHA I[efICTBI/IﬂMH, YHI/IBepcaJII)HI)IMI/I
KOMMYHUKATUBHBIMU JEHCTBUSMU U YHUBEPCAIbHBIMU PETYJIATUBHBIMU JICHCTBUSIMHU.
Ilo3naBaTenbHbIE YHHBePcAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBblie JJornyeckne aelcTBHSA:

BBISABJIATE U xapaKTemeBaT}, CYHIGCTBGHHI)IG HpI/IBHaKI/I MAaTEMAaTHUYCCKUX 06"I)€KTOB, HOH?ITI/II\/'I,
OTHOIICHUH MEXAy TMOHATUSMHU, (QOPMYIHpPOBATH OIpEAeTeHHs] TMOHSATHH, YyCTaHABIUBATh
CYLIECTBEHHBIH MpPHU3HAK KJIACCHU(PUKAMU, OCHOBAHUS JUIsl 0000IIEHHUS U CPAaBHEHUS, KpUTEPUU
IIPOBOAMMOI0 aHAJIN34;

BOCIIPUHUMATh, (OPMYyJIUpOBaTh U  NpeoOpa3oBbIBATh  CYXKJEHUSA:  YTBEpAUTENbHbIE U
OTpHUIaTeNbHbIE, eANHIYHBIE, YACTHBIE U OOIINE, YCIOBHBIE,

BBIABIIATH MATEMATHUYCCKHUC BaKOHOMepHOCTI/I, B3aNMOCBA3U 158 HpOTI/IBOpeLII/Ifl B Q)aKTaX,
JMAHHBIX, HAONIONEHUAX U  YTBEPKIACHHSIX, npeasiaraTh KPUTEpPUU JIsI BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JIeJIaTh  BBIBOABI C  KCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W  HUHIYKTUBHBIX
YMO3aKJIHOUYECHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;

pa3duparh JIOKa3aTeabCTBA MaTEeMaTHUYECKUX YTBEpKJIEHUH  (NpsAMbIe | OT MPOTHUBHOTO),
MIPOBOJIUTH CAMOCTOSTEILHO HECIIOXXHBIC JI0Ka3aTeIhCTBA MaTEMaTHYECKUX (PAKTOB, BHICTPAUBAThH
apryMeHTallil0, TMPUBOJUTh TPHUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
pacCy X ICHHUS;

BBIOUpaTh CIMOCOO pelieHus ydeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BapHAHTOB peEIICHHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoBble nucciiegoBarebckue AeMcCTBUA.

UCIIONIb30BaTh BOMPOCHI Kak HCCIEAOBATENbCKUNA WHCTPYMEHT TIO3HAHHs, (OPMYyITUPOBAThH
BOIPOCHI, (PUKCHUPYIOIIHE MPOTHBOPEUUE, MPOOIEMY, CAMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE H
naHHoe, OpPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTH TIO CAMOCTOSTEILHO COCTABJICHHOMY IUIAHY HECJOKHBIA SKCIEPUMEHT, HEOOJBIIOEe
HCCIICIOBAaHNE II0 YCTAaHOBIEHUIO OCOOCHHOCTEW MaTeMaTH4ecKOoro OOBEeKTa, 3aBHUCHUMOCTEH
00BEKTOB MEX Ty COOOI;

CaMOCTOSITENILHO  (POpPMYIHpPOBaThH OOOOIIEHHWSI W BBIBOJALI 10 pe3yibTaraM MPOBEASHHOTO
HaOJIOZICHUS, WCCIICIOBAaHUS, OLICHUBATh JTOCTOBEPHOCTH TOJIYYCHHBIX PE3YJIbTAaTOB, BBHIBOJOB H
0000I1IEHHI;



IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOLIECCA, a TAKXKe BBIIBUTATh HPEANONIOKEHUS O €ro
Pa3sBUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

BBISBJIATH HEZOCTATOUHOCTh M M30BITOYHOCTh MH(POPMALIUHU, JAaHHBIX, HEOOXOAUMBIX JUISl PELICHUS
3a7aui;

BbIOMpATh,  aHAJIM3MPOBAThH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATh UH(OPMALIMIO Pa3IUYHBIX
BUOB U (pOPM IIPEICTABICHHUS;

BbIOMpaTh (hopMy NpesncTaBieHus] HHPOPMALUU U WIUTIOCTPUPOBATh PELIaeMble 3a/lauld CXEMaMH,
quarpaMMamu, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

OLIEHUBATh HAAEKHOCTh MH(OpPMALMM IO KPUTEPUSM, MPEUIOKEHHBIM YUYUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCTIPUHUMATh U (DOPMYIIUPOBATH CYXKICHHSI B COOTBETCTBUH C YCIOBHSIMH W IIETISIMU OOIICHUS,
SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JAaBaTh
MOSICHEHUS 10 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh MOJIYYCHHBIN PE3yiIbTaT;

B XOJIe 00CYX/ICHHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXAaeMOi TeMbl, MpoOIeMbl, perraeMon
3a/1aud, BBICKA3bIBATh WJICH, HAIIEJICHHBIC HA MOWCK PEIICHHS, COMOCTABIISATH CBOU CYXICHUS C
CY)KIACHHUSIMH JAPYTUX YYaCTHHKOB JHaliora, OOHapyXUBaTh PAa3IMYUE U CXOJCTBO IMO3UILIUN, B
KOPPEKTHOH Gopme GopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,

NPENCTaBIsATh  PE3yabTaThl pEIIeHUs 3aJaud, OKCIEPUMEHTa, HCCIEeIOBaHUs, IMPOEKTa,
CaMOCTOSITEIILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS C YUETOM 3a1ad MPE3CHTAIMU U OCOOCHHOCTEH
ayJTUTOPUH;

MOHUMATh W MCIOJIH30BaTh MPEUMYIIICCTBA KOMAaHTHOW W WHIWBHIYAILHOW PabOTHI IPH PEIICHUU
yueOHBIX MAaTEeMaTUYECKUX 3a/1a4;

MPUHUMAThH 11€J1b COBMECTHOM NEATEIHbHOCTH, IJIAHUPOBATh OPraHU3alUI0 COBMECTHOWU paboTHI,
pacmpenensiTs BUAbl padoT, T0TOBapUBATHCs, 00CYKIaTh MPOIIECC M Pe3yNbTaT padoThl, 00001IaTh
MHEHMS HECKOJBKUX JTIOICH;

y4acTBOBATh B IPYMMOBBIX opMax paboThI (00CyKIeHUS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
JIpYTHUE), BHIMOIHATH CBOIO YacTh PaOOTHI U KOOPAMHHPOBATH CBOU JEHCTBUS C IPYTUMHU WICHAMHU
KOMaH/bl, OIICHHBATh KAaueCTBO CBOET0 BKIaJAa B OOMMI MPOAYKT MO KPUTEPHUSM,
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIe YHHBepcaJbHbIE y4eOHbIe 1eiicTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTABIIATH TJIAH, ITOPUTM pElIeHUs 3a7aud (WM €ro 4acTh), BBIOMPAaTh COCO0
pemeHusi ¢ y9€ToM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh H
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ yu€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb:

BIQJIETh CIIOCOOAMHM  CaMOMpPOBEPKH, CAMOKOHTPOJNS Tpollecca H  pe3ynbTara pelieHus
MaTeMaTHYeCKON 3aJ1a4H;

MPEBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIICHUH 3a]]a4i, BHOCUTh KOPPEKTHUBHI B
JIESITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, HAHJCHHBIX OIIMOOK, BRIBIICHHBIX TPYTHOCTEH;
OIICHMBATh COOTBETCTBHE PE3yJIbTaTa ACSITENbHOCTH MOCTABICHHON IENU U YCIOBUSAM, OOBSICHSTH
NPUYMHBL  JIOCTYDKCHUS WM HEJOCTHIKCHHS IIeJIM, HAaxXOJIUTh OIMMOKY, JaBaTh OICHKY
nprOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIbTATDI

IIpeameTHble pE3yJbTAaThl OCBOCHUS IMPOrpaMMbl [0 MAaTEMAaTHUKE IIPEICTaBIEHBI IO ToJaM
o0y4YeHHsI B CIEIYIONMX pas3jeiiaXx MpPOrpaMMbl B paMKax OTIENBHBIX y4eOHBIX KypcoB: B 5—6
KjJaccax — Kypca «Marematuka», B 7-9 Kiaccax — KypcoB «Anrebpa», «leomerpus»,
«BeposATHOCTB U CTATUCTUKAY.



YUYEBHBIA KYPC «<MATEMATHKA» B 5-6 KITACCAX

IHHOACHUTEJIBHASA 3AIIMCKA

[TpropuTeTHBIMU LIENIIMU O0YYEHHUSI MAaTEMaTHKE B 5—06 KJlaccax SBISIOTCS:

poaoJKeHHe (HOPMUPOBAHMSL OCHOBHBIX MaT€MaTHUECKUX IMOHATUN (YMCIIO, BEJIUYMHA,
reomMeTpuueckas  ¢urypa), O0OECIeYMBAIOIINX IPEEMCTBEHHOCTh W  IEPCIEKTHUBHOCTD
MaTeMaTHYeCKOro 00pa3oBaHus 00y4aroIUXcs;

pa3sBUTHE  WHTEIUICEKTYyaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH  OOydaromuxcs,
IIO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUH, HHTEPECA K N3YYEHHUIO MATEMAaTUKH;

nojBeieHue 00yJaromuXcsi Ha JOCTYIHOM Ui HUX YPOBHE K OCO3HAHHMIO B3aWMOCBS3H
MaTEMaTHKHU U OKPYXKaKOLIET0 MUPA;

¢dopmupoBanne (QPYHKIIMOHATFHOW MaTEMaTHUYeCKOW TPaMOTHOCTH: YMEHHS paclo3HaBaTh
MaTeMaTHYeCKue 00BEKTHI B pealIbHBIX )KU3HEHHBIX CUTYallUsX, IPUMEHATh OCBOCHHBIE YMEHUS
JUISL pELIEHUS] IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJIYUEHHbIE PE3YIbTaThl
Y OLICHUBATh UX HA COOTBETCTBHE NNPAKTUYECKON CUTYALIUH.

OcCHOBHBIC JIMHUU COJEp)KaHUSI Kypca MaTeMaTHKH B 5—6 kiaccax — apudmerndeckas u
reoMeTpUYecKasi, KOTOpblE Pa3BUBAIOTCS MapajlieNbHO, KaXx/1as B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHAa OT JPYroH, a B TECHOM KOHTaKT€ U B3aWMOJIEHCTBUU.
Taxoke B Kypce MaTeMaTHKH IPOMCXOIUT 3HAKOMCTBO C 3J€MEHTaMM aJIreOpbl U OnucaTeabHON
CTaTHCTHUKH.

N3yuenne apudmMeTHyeckoro marepuaia HAYMHAETCS CO CHCTEMAaTU3alud M Ppa3BUTHS
3HaHUH O HATYpaJbHBIX YHCIAX, MOJYYCHHBIX Ha YPOBHE HAYAJIILHOTO OOIIETO OOpa3OBaHMA.
[Ipy >TOM COBEpIIEHCTBOBAHUE BBIYUCIUTENBHOM TEXHUKM M (HOPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCS C Pa3BUTHEM BBIYMCIUTENIBHON KYJIbTYphl, B YaACTHOCTH C
o0y4yeHHeM MPOCTeHIINM NMpUEMaM MPUKUAKM U OLIEHKH pe3yJbTaToOB BbIUUCIEHUH. M3ydyeHue
HaTypaJIbHbIX YUCEJ MPOJOKAETCs B 6 Klacce 3HAKOMCTBOM C HauyalbHBIMU MOHSTUSIMUA TEOPUU
JEIIUMOCTH.

Hauano wu3ydeHusi OOBIKHOBEHHBIX W JACCATHYHBIX JIpoOeld OTHECEHO K S5 Kiaccy. ITO
HEpBbI 3Talm B OCBOGHUHU ApoOEH, Korja MpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMH HIESIMH,
HNOHATUSIMM TeMbl. Ilpu 3TOM paccMoTpeHue OOBIKHOBEHHBIX JpoOeil B MOJHOM 00bEMeE
OPEIIECTBYET M3YyYEHUIO NECSITUYHBIX IpoOei, uTO 11e1eco00pa3HO ¢ TOUKU 3PEHMs JIOTHKHU
U3JIO)KEHUSI YUCIIOBOM JIMHMM, KOTJa NpaBWja JOEHCTBUI C JECATUYHBIMH APOOSIMH MOKHO
00OCHOBaTh YK€ M3BECTHBIMU aJTOPUTMAMU BBINOJIHEHUS JEHCTBUH € OOBIKHOBEHHBIMU
Ipo0siMU. 3HAKOMCTBO C JIECATUYHBIMU JApPOOSIMM PaACIIMPUT BO3MOKHOCTH JUIsl TIOHMMaHUS
00y4aromuMUCs MPUKIIAJAHOTO TPUMEHEHHUs HOBOM 3alliCH MPU U3YUYEHUU JPYTUX NPEeAMETOB U
[P IPAaKTHUECKOM Hcroiib30BaHuU. K 6 kiaccy OTHECEH BTOpOIl ATam B U3y4eHUH APOOEi, rie
IPOMCXOIUT COBEPIICHCTBOBAHNWE HABBIKOB CPAaBHEHUS M NpeoOpazoBaHMs IpoOel, 0CBOeHHE
HOBBIX BBIYMCIUTENBHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHHUKH BBIYHUCICHHUM, B TOM 4HCIIE
3HaYeHUN BBIPKEHHM, COAEpKallMX M OObIKHOBEHHBIE, U JECATHUYHBIE JAPOOH, YCTAaHOBICHHE
CBs3eM MeXIy HMMH, PacCMOTpEHHUE MPUEMOB pellleHus 3ajad Ha apodu. B Hauvane 6 kiacca
IIPOUCXOIUT 3HAKOMCTBO C ITOHATUEM IPOLIEHTA.

Oco0eHHOCThIO U3YYEHHUSI MTOJIOKUTEIbHBIX U OTPUIATENIbHBIX YHCEIN SBJSETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpUBaThCsl B HECKOJIBKO 3TanoB. B 6 kiacce B Hadajge M3y4EHHs TEMBI
«[lonoxuTenbHble U OTpPUIATENbHBIE YUCIa» BblaenseTcs noarema «llensle yucna», B pamkax
KOTOPOM 3HAKOMCTBO C OTPHULATEIbHBIMU YHUCIAMM MU JEHCTBUSAMHM C IOJIOKUTEIBHBIMU U
OTPULATEIIBHBIMY YHMCIIAMHU ITPOUCXOIUT HA OCHOBE COJEPKATENBHOIO MOAX0AA. JTO MO3BOJISAET
Ha JIOCTYITHOM YPOBHE IO3HAKOMHUTH OOYYaromMXCsl MPAaKTUYECKH CO BCEMH OCHOBHBIMHU
HNOHATUSAMM TEMBI, B TOM YHUCJI€ U C IPAaBUJIAMHU 3HAKOB IPU BBINOJIHEHUH ApUPMETUUECKUX
neiictBuii. M3ydyeHue panMoHaIbHBIX YHCET HAa 3TOM HE 3aKOHYMTCS, a OyIeT MpoJOIKEHO B
Kypce anreOpsl 7 Kiacca.



[Tpu oOyueHnH peleHnIo TEKCTOBBIX 33134 B 5—6 Ki1accax MCHOJB3YIOTCS apu(MeTHuecKkue
npuémsl peuieHus. [Ipu oTpaboTke BEIYMCIUTEIBHBIX HABBIKOB B 5—6 KJlaccax paccMaTpUBAIOTCA
TEKCTOBBIE 33/1a4M CICAYIONIMX BUJOB: 33/1a4M Ha JIBWXKCHHE, HA YaCTH, HAa TIOKYIKH, Ha paboTy
U IPOU3BOJUTEIIBHOCTh, Ha IPOLEHTHI, HAa OTHOWIEHHA M mnponopuuu. OOyuaromuecs
3HAKOMSTCS C MPUEMaMU peIIeHHs 3a1a4 epeOopoM BO3MOXKHBIX BapUaHTOB, ydaTcsi paboTaTh
¢ uHdopMmanuei, npeacTaBlIeHHON B GopMe TaOIHL WM JUArPaMM.

B mporpamme yuebHoro kypca «MaTemaTtuka» TNPEAYCMOTPEHO (OPMHUpPOBAHHE
IPONEIEeBTHUECKUX alredpandyeckux npeicTaBieHuid. bykBa Kak CUMBOJ HEKOTOPOTo 4Mcia B
3aBHCUMOCTH OT MaT€MaTHYECKOTO0 KOHTEKCTa BBOAMTCS TMOCTENEHHO. ByKkBeHHas CHMBOJIMKA
IIMPOKO HCHOJB3YETCs MPEKIE BCEro Ui 3alMcU OOIMMX YTBEPXKACHUH U INPEeATIOKEHUH,
(dopMyI1, B 4aCTHOCTH JJIsl BBIYMCICHUS F€OMETPUUECKUX BEIUYMH, B KAUECTBE «3aMECTUTEIISD)
qucia.

B mporpamme yweOHOro kypca «MarTemaTuka» NpPEICTaBICHA HArJAIHAs TeOMETPHS,
HalpaBlIeHHasT Ha pa3BUTHE OOpa3HOrO MBIIIJICHUS, NPOCTPAHCTBEHHOIO BOOOPAXKEHMS,
M300pa3uTENbHBIX YMEHUH. OTO BaXHBIM 3Tall B H3YYEHUM TIE€OMETPUH, KOTOPbII
OCYILECTBIISICTCSI Ha HAIJISIHO-IIPAKTUYECKOM YpOBHE, ONMpAaeTcs Ha HarisgHO-00pazHoe
MBIIIEHHE O0y4aromuxcs. bonplias posib OTBOAWUTCS NPAKTHUECKOW JAEATEIBHOCTH, OIBITY,
9KCHEPUMEHTY, MojeIupoBaHuio. OOyyaromuecs 3HAKOMSTCA C T€OMETPHUUECKUMH (puUrypamu
Ha TUIOCKOCTH M B IIPOCTPAHCTBE, C UX MPOCTEHINNMI KOH(DUTYpaLIUsIMH, ydaTcsi H300pakaTh UX
Ha HEJIMHOBAaHHOM M KileT4aToi Oymare, paccMaTpUBaIOT UX MpocTeiine cBoiicTBa. B mponecce
U3yUYEHHsI HATJISITHOW TeOMETPHUU 3HAHHMS, TIOTyYeHHbIE 00YyJalOIMMUCS Ha YPOBHE HAYaJIHHOTO
o01iero o0pa3oBaHusl, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCA.

CornacHo yuyeOHOMY IUIaHy B 5—0 KjlaccaX H3Yy4aeTcss MHTEIPUPOBAHHBIA IpEAMET
«MatemaTuka», KOTOpPBI BKJIIOYaeT apu(MeTHUecKuil MaTepuall U HarJsIHYI0 T€OMETpHIO, a
TaKXe MPOIENIEeBTUUYECKNE CBEJCHHUS W3 aireOpbl, HJIEMEHTHI JIOTUKM M Hadaia ONHCaTebHON
CTaTUCTHKH.

Ha u3zyuenune yueOHoro kypca «Maremaruka» orBoautcs 340 yacos (374 yaca):

- B 5 kyacce o011ee KOJIMYECTBO YacOB IMPEJICTABIEHO B JABYX BapuaHTax — 170 dacos (5
yacoB B Hegelno) u 204 yaca (6 4acoB B HEIENI0),
- B 6 kiacce — 170 yacoB (5 yacoB B HEJIENIO).

COJEP)KAHUE OBYYEHUA

5 KJIACC
HartypaJjbHble 4yucja 1 HYJIb

HarypanbHoe uucno. Psn HarypampHbix uucen. Yucno 0. M3o0paxeHue HaTypalbHBIX
qrceNl TOYKaMU Ha KOOPJAWHATHOW (YMCIOBOM) PSIMOM.

[lo3unmoHHas cucreMa cyucieHus. Pumckas HyMmepanus Kak HpUMEpP HEMO3WIIMOHHOMN
CUCTEMBI CUMCIieHUs. [lecaiTuyHas cucTeMa CYMCIICHHUS.

CpaBHeHHE HaTypaJbHBIX 4YHCEJ, CpPaBHEHHE HATypaJlbHbIX uucel ¢ HylaéM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HaTypaJIbHbIX YUCEIL.

Ciio)keHue HaTypaJIbHBIX YHCEIl, CBOMCTBO HYJIS IIPU CIOKEHUHU. BrlunTaHne Kak JeicTBUE,
0o0paTHOE CIIOKEHUIO. YMHOXXEHHE HATYpalbHBIX 4YHCEN, CBOMCTBA HyJS W EAWHUIBI TPU
YMHOXeHUH. JlerneHue kak aeiicTBhe, oOpaTHOe YMHOKeHHI0. KOMIOHEHTH! JeicTBHiM, CBS3b
mMexxny Humu. [IpoBepka pesynpTara apudmerudeckoro neiictsus. IlepemectutensHoe u
coueTaTeNIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M YMHOMKEHHUS, PaclpelesUTeIbHOE CBOMCTBO
(3aKOH) YMHOXEHHS.

Hcnonb3oBanue OykB uis 0003HAUYEHUS HEM3BECTHOTO KOMIIOHEHTAa M 3alUCH CBOMCTB
apu(METHUECKUX ACHCTBUI.

Jennrenu m KpaTHbIE 4KCIIa, Pa3jIOKEHUE HAa MHOXUTENnU. [IpocTeie M cocTaBHBIE 4YMCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenuie ¢ 0CTaTKOM.



CreneHb C HaTypaJbHBIM IIOKa3aTeleM. 3alMch 4YHCIa B BHJE CYMMBI DPa3psIHBIX
CJIaracMsIX.

YucnoBoe BbIpakeHHE. DBpluncieHue 3HAYEHMM YMCIOBBIX  BBIPDAXKECHUH, IOPSAIOK
BBINIOJHEHUS  AciicTBui. lMcmosnp3oBaHuMe IIpM  BBIYMCICHHUSAX  NEPEMECTHTEIBHOTO U
COYETATEJIbHOIO CBOMCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacIpeelUTEIbHOrO0 CBOMCTBA
YMHOXEHHUS.

Jpoou

IIpencraBienue o ApoOu Kak crocode 3amucu yacTh BeJMYMHBI. OOBIKHOBEHHbBIE IPOOH.
[IpaBuibHBIE U HETIpaBUIbHBIE IpoOH. CMmemanHas ApoOk, IpeACTaBIeHNEe CMEIIaHHOH ApoOH B
BUJIC HENpPaBUIbHON JApoOM M BBbIIENEHHE IEJOW 4YacTH YUClIa U3 HENpPaBWIBHOM JIpoOH.
N3o0paxenue qpodeit ToukaMu Ha YUCIIOBOM mpsiMoit. OCHOBHOE CBOMCTBO Apodu. CokparieHue
npobeii. [TpuBenenue Apodu Kk HOBOMY 3HaMeHaTe 0. CpaBHEHHE IPOOCH.

CrnoxeHrne W BBIYMTAHHE ApoOei. YMHOXKEHHE W JelieHHe apoOei, B3amMHO OOpaTHBIC
npodu. HaxoxaeHue yacTu 1es10ro U eJIoro 1o ero 4yacTu.

Hecstruunas 3anuck apobeid. [lpencraBienue aecaTHIHONW ApoOU B BUIEC OOBIKHOBCHHOM.
N300pakeHne OeCITUYHBIX ApoOel ToukaMu Ha 4yHMciIoBOH mpsmMoil. CpaBHEHUE AECATHYHBIX
TIpOOeii.

Apudmernueckne 1eHCTBUS € AECATUUHBIMU Apo0siMu. OKpyIieHHe JeCATUYHBIX APOOeii.
Pemienne TekcTOBBIX 32124

Pemenue TEeKCTOBBIX 3ajady apupMETHUYECKHMM CrocoOoM. PemieHue jormdeckux 3ajad.
Pemenue 3amay nepebopoM BceX BO3MOXKHBIX BapHaHTOB. Vcronb3oBaHUe MIPU PEIICHUH 3ada4
TaOJIUI U CXEM.

Pemenune 3anay, conepkaliux 3aBUCHMOCTH, CBSI3bIBAIOLUE BEIMYHHBI: CKOPOCTb, BPEMS,
paccTosiHUe, 1eHa, KOJUYECTBO, CTOMMOCTb. EJNMHMIIBI M3MEpeHus: Macchl, 00bEMa, IIeHBI,
paccTOsIHUA, BpEMEHU, CKOPOCTH. CBSA3b MEXAY €AMHULIAMU U3MEPEHMSI KQKI0M BETNUUHBI.

Pemenue oCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBieHue JaHHBIX B BUJIE€ TAOJIUL, CTOJIOYATHIX JUArpamM.

Haruasinnas reomerpus

Harnsanuele npencraBieHust o gpurypax Ha IJIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd, Yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, Kpyr. YToi. IIpsamoii, OCcTpslid, Tymol U pa3BEPHYTHIN
YTJIBL.

JlinHa  oTpe3ka, METpUYECKHME €IMHMLBI JnuHbel.  JiMHa JOMaHOH, mepuMeTp
MHOTOYToJbHUKA. MI3MepeHne u nocTpoeHue yriioB ¢ OMOIIBIO TPAHCIOPTHUPA.

Harnsiiaele npeacraBieHus o (urypax Ha IJIOCKOCTH: MHOTOYTOJBHHK, MPSIMOYTOJbHHUK,
KBaJlpaT, TPEYroJIbHUK, O PABEHCTBE (DUTYP.

N300paxkenue ¢uryp, B ToM 4ucie Ha kieryatoil Oymare. [Toctpoenue koHpuUrypamnuii u3
yacTel NMpsAMoM, OKPYKHOCTH Ha HEJIMHOBAaHHOM M KiieTyaTtoi Oymare. Mcronb3oBaHue CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHMKA, KBapaTa.

[Tnomane mpsIMOYroJIbHUKAa U MHOTOYTOJIbHUKOB, COCTABIIEHHBIX M3 MPSAMOYTOJBHUKOB, B
TOM uHcie Guryp, n300paKEHHBIX Ha KileTdaTol Oymare. EAMHUIBI U3MEpeHUs MII0Ia u.

Harnsignele  mpencraBieHHss O MPOCTPAHCTBEHHBIX — (UIypax:  MPSMOYTOJbHBIN
napaujenenunen, KyO0, MHOrOrpaHHHKH. F300pakeHue NpPOCTEHIIMX MHOTOI'PAaHHHUKOB.
Pa3éprku kyba u mnapamienenunena. Co3gaHue Mojeiel MHOTOrpaHHUKOB (M3 Oymarw,
IIPOBOJIOKH, TUITACTUIIMHA U IPYTUX MAaTEPUAJIOB).

O0bEM psMOYTONIBHOTO Napajuienenunena, kyoa. Enunuiel nusmepenus oobéma.

6 KJIACC

HartypanbHble ynucia
Apudmernueckne IeMCTBUS € MHOTO3HAYHBIMH HATYpalIbHBIMH YUCIaMHU. YuUCIOBBIE
BBIpQXEHUS, TOPSAOK JEHCTBUM, UCHOJIb30BaHUE CKOOOK. Vcronb30BaHuEe MPH BBIUYMCICHUAX



NIEPEMECTUTEIIBHOTO U COUYETATEIBHOIO CBOMCTB CIOKEHUS U YMHOXKEHUS, PacIIpeAeIUTEIbHOTO
cBOicTBa yMHOKeHUsA. OKpyIJIEHUE HATYPaJIbHBIX YHACEI.

Jlenurenn W KpaTHbIC YWCIA, HAUOONBINWI OOIIMI JeNuTeNh WM HAaUMEHbIIee oOInee
KpaTHOE. J[eIMMOCTb CyMMBI M IPOU3BEACHHUS. JleIeHHE C OCTaTKOM.

Jpoou

OObIKHOBEHHAs! J1poOb, OCHOBHOE CBOMICTBO JpoOM, cokpaieHue apoOei. CpaBHEHHE U
yrnopsaounBanue npoodeid. Pemienue 3agau Ha HAXOXKICHHWE YAcTH OT LIEJOT0 U LEJIOTo MO €ro
yactu. J[poOHOEe uMciIo Kak pe3ynabpTar JesneHus. llpeacraBieHue AecATUYHOM Ipobu B BuUjE
OOBIKHOBEHHOM JApoOM M BO3MOXHOCTH TIPEJICTAaBICHUS OOBIKHOBEHHOH JApoOM B BHUE
necaTnyHol. JlecsTuuHble 1poOu U MeTpuyeckas cucreMa mep. Apupmerudyeckue NeicTBUs U
YHCIIOBBIE BEIPAXKEHUS C OOBIKHOBEHHBIMU H JICCATUYHBIMU JAPOOSMHU.

OtHomienue. JleneHue B JaHHOM oOTHouleHnu. Macmtab, nponopuus. Ilpumenenune
IIPONOPLMI IIPU PELICHUY 3a]1a4.

[TonsiTe npoueHTa. BblunMcieHne NpoueHTa OT BEJIWYUHBI U BEJIIMYMHBI 110 €€ MPOLIEHTY.
BolpakeHue mpoLEeHTOB AECATUYHBIMU Ipo0siMu. PemieHue 3amau Ha mpoueHThl. BripaxeHnue
OTHOLICHHS BEJIMYMH B ITPOLIEHTAX.

IHos0:kMTEIBHBIE M OTPHLATEIBHBIC YHCJIA

[Tono>xurenpHble U OTpULIATENbHBIE Yncaa. Llenbie yncna. Monynps 4yncina, reoMeTpuyecKas
UHTEpIpeTanus MOAYNIs 4ucia. V3o0paxeHne uyucesn HAa KOOPIMHATHOM mpsMoil. UucioBbie
npomexxyTku. CpaBHeHue uucen. ApudmeTuueckue ASUCTBUS C  IOJOXKUTEIbHBIMH U
OTPULATENIbHBIMU YUCIIAMHU.

[TpsimoyronbHas cucreMa KOOPAMHAT Ha IIOCKOCTH. KoopAauHaThl TOYKM HA IUIOCKOCTH,
abcrucca u opauHara. [loctpoenune Touek u GUryp Ha KOOPAMHATHOHN TIOCKOCTH.

BykBeHHBIC BbIpaKeHUSA

[TpumeneHue OyKB Ui 3alMCH MaTEMAaTUYECKUX BBIpAKEHUU M mperiioxeHuil. CBolcTBa
apupMeTHuecKuXx JeHCTBUNA. ByKkBeHHBbIE BBIpaXKEHHsS M UYUCIIOBBIE IMMOJCTAHOBKU. ByKkBeHHBIE
PaBEHCTBA, HAaXOXJIEHHWE HEU3BECTHOTO KOMIIOHEHTa. Dopmyibl, (Gopmysisl NepuMeTrpa u
IUTIOINAAM MPSIMOYTOJIbHUKA, KBajjpaTa, 00bEMa Napasenenunesa u Kyoa.

Pemienue TeKCTOBBIX 32124

Pemenue TeKCTOBBIX 3anad apupMeTHYecKHMM crocoOoM. PemieHue normueckux 3agad.
Pemenue 3a1au nepe6OpoM Bcex BO3MOMXKHBIX BApUAHTOB.

Pemenne 3anad, copepKallix 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJIUYHMHBI: CKOPOCTh, BpeMs,
paccTosiHue, 1IeHa, KOJMYECTBO, CTOMMOCTb, MPOM3BOAMUTEIBHOCTh, BpeMs, OO0BEM pabOTHI.
EnvHMIBI M3MEpEHMs: MacChl, CTOMMOCTH, PAacCTOSHUS, BPEMEHM, CKOPOCTH. CBA3b MEXIy
€AMHUIIAMU U3MEPEHUS KaX101 BEJINYNHBI.

Pemenne 3amauy, CBS3aHHBIX C OTHOLIEHMEM, IPONOPLUOHAIBHOCTBIO  BEJINYMH,
MPOLIEHTaMH; pelIeHHe OCHOBHBIX 33]1a4 Ha APOOU U IIPOLEHTHI.

OneHka M MPUKHJIKA, OKpyriieHHe pe3ynabTarta. CocTaBieHHe OYKBEHHBIX BBIPAKEHHUH IO
YCIIOBHIO 33]J1a4H.

[IpencraBiaeHue AaHHBIX C MOMOINBIO Tabnun u jauarpamMm. CronOuaTble JUarpaMMsl:
YTEHUE U NOCTpOoeHUE. YTEeHnEe KPyroBbIX IUarpamm.

Harusinnas reomerpust

Harnsgnsle npencrasienus o purypax Ha IJIOCKOCTH: TOYKa, MpsMas, OTPE30K, JIyd, Yrol,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3auMHOEe pacrnonokeHne JByX IPSAMBIX Ha IUIOCKOCTH, IapaJuleibHbIE IPsSMBIE,
NEPIEHIUKYIIApHbIE MpsiMble. M3MepeHue paccTOsIHUM: MEXIy IBYMS TOYKaMH, OT TOYKU O
NPSMOM, ITTMHA MapIIpyTa HAa KBAJIPaTHON CETKE.

W3mepeHre U IOCTPOCHHME YIVIOB C IIOMOIIBIO TPAaHCIOPTUPA. BUIbl TpEeyrojabHUKOB:
OCTPOYTOJIbHBIM, TMPSAMOYTOJIBHBIN, TYIOYTONBHBIM, pPaBHOOCAPEHHBIA, PABHOCTOPOHHUHU.
YeTsIpEXYroIbHUK, IPUMEPBI YETBIPEXYTOJIbHUKOB. [IpAMOYroapHUK, KBaapaT: UCIIOIb30BAHKE
CBOMCTB CTOpPOH, YIJIOB, quaroHajiei. M3o0paxkenrne reoMeTpudeckux GUryp Ha HEIMHOBAHHOW



Oymare C HCIIOJIb30BAaHHEM LUPKYISA, JUHEHKH, YroJlbHUKA, TpaHcmoptupa. Iloctpoenus Ha
KJIeT4aTou Oymare.

[Tepumerp mHOroyroipHuKa. [loHsTHE TUTOMAAM (PUTYPBI, €AUHHUIIBI U3MEPEHHS TLIOLIA U,
[TpubnnxéHHOe u3MepeHue IUIoWEAAu (Uryp, B TOM 4YHCI€ Ha KBaJIpaTHOW CeETKe.
[Tpubnmx€HHOE N3MEepeHne JUTMHBI OKPY>KHOCTH, TUIOLIAAN Kpyra.

CuMmmMmeTpus: IeHTpaibHas, OCeBas U 3epKajibHasi CHMMETPUH.

[TocTpoeHne CUMMETPUYHBIX (pUTYD.

Harmnsiiaele npeacTaBieHus o NPOCTPAHCTBEHHBIX (GUrypax: napaiesnenunes, Kyo, npusma,
nupamuia, KOHyC, HIWIMHAD, map u cdepa. M3o00paxkenue npoctpancTBeHHBIX (uryp. [Ipumepst
pa3sBEPTOK MHOTOTPAHHUKOB, IWIMHApAa W KoHyca. Co3maHue Mojened NpOCTPaHCTBEHHBIX
¢uryp (u3 Oymaru, IpOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPUATIOB).

[Tonsatne  oObEMa, eauHUIBl  HU3MepeHHs  00bEéMa. OOBEM  IPAMOYIOJIBHOTO
napajuiesenumnena, Kyoa.

INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IHNPOI'PAMMBI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS IporpaMMbl ydeOHOro Kkypca «MaTtemaTuka»
XapaKTEepPU3yHTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

NpOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOSALIEMY POCCUMCKON MaTeMAaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHSIM PpPOCCUMCKHX MAaTEMaTUKOB M POCCUHUCKOMN
MaTeMaTUYeCKOW IKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKaX U MPUKIAIHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alli €ro Ipas,
MpECTaBICHHEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, TPOIIETyp TPakIaHCKOTO oO0IiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX NPUHIUIIOB B JE€ATEIbHOCTH YUYEHOTO;

3) TpyaoBo€e BOCIMTAHME:

YCTAaHOBKOM Ha AKTHMBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3aad MaTeMaTUYECKOMN
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIsl YCHEIIHON MpoQecCHOHANbHON JAeITeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) acTeTHYECKOE BOCIUTAHUE:

CIIOCOOHOCTBIO K OSMOIIMOHATBHOMY W JCTETUYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a71a4, PEIICHHH, PACCYKICHUH, YMEHUIO BUACTh MAaTEMaTHIECKNE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUSA:

OpUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YeEJIOBEKa, NPHUPOALI M O0OIIecTBa, TNOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl UYeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTH JIJIsl PA3BUTHS [IUBUJIM3AIIAN, OBJIAJICHUEM SI3bIKOM MATEMATHKUA M MaTEMaTHYECKON
KyJIbTypOH KaK CpEICTBOM IIO3HAHMS MHpA, OBJAJEHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢pusuveckoe BocnuTaHue, popMupoOBaHHE KYJIbTYPbI 310POBbSI H SMOIMOHAJIBHOIO
OJ1aronmoyryyms:

TOTOBHOCTBIO MPUMEHSTh MaTEMAaTUUECKUE 3HAHUSI B MHTEPECAaX CBOETO 3J0POBbs, BEIACHUS
310pOBOro o0pa3a >KM3HU (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHATUHA M OTIIbIXA,



peryisipHas (pu3nyecKas aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBBbIKA pequIeKCUH, PU3HAHHEM
CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ IPaBa JPYroro 4ejIoBeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHUE:

OpHEHTalluell Ha NMPUMEHEHHWE MAaTEeMaTHYeCKHX 3HAHWK JUIS pelIeHus 3amad B o0iacTu
COXPaHHOCTH OKpYXarolled cpefpl, IUIAHUPOBAHMUSA IOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
HOCJICACTBUM JJISI OKPY’KAIOIIEH Cpeibl, OCO3HAHMEM IJI00AIBHOTO XapakTepa KOJOTHYECKUX
po0JIeM U IyTel UX PELeHUs;

8) apanTanus K U3MEHSIOIMMCS YCJIOBUSM COLHAJIbHON U IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICWCTBUSIM B YCJIOBHUSAX HEOIPENCTEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTHYECKYIO JIESTEIbHOCTh, B TOM YHCIE YMEHHUE YYUTHCS Y IPYTUX
Jro/iel, MpUOOpeTaTh B COBMECTHOW JESTEILHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETCHIIUH U3
OIIBITA JPYTHX;

HEOOXOMMOCTBIO B (JOPMHUPOBAHUHM HOBBIX 3HAHHUI, B TOM 4uCie (OPMYIUPOBATH HIIEH,
HOHSTHS, THIIOTE3bl 00 0OOBEKTaX M SABJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIMIO, BOCHIPUHHMATh CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBAaTh MPUHUMAEMble DPEHICHUS W JEHCTBHSL,
(GOopMyIHpPOBATH U OLEHUBATH PUCKU M TIOCJIEACTBHSL, (POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTenbHbIE YHHBePCcAIbHbIE YUueOHbIe 1eiCTBUS
ba3oBblie JJornyeckne aelcTBHSA:

BBISABJIATE U xapaKTemeBaTL CymeCTBeHHI)IC HpI/I3HaKI/I MATEMATHUYCCKUX O6’BCKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEACTCHUS TMOHATHUH,
yCTaHaBIWBATh CYIIECTBEHHBIM MpPH3HAK KIAacCU(PUKAUM, OCHOBAHMUS i OOOOIICHHUS U
CpaBHEHUs, KPUTEPUHU TPOBOJMMOI0 aHAIN3A;

BOCIIPUHUMATh, (OPMYJIUpPOBAaTH M MPEOOPa3OBbIBATh CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, eAMHIYHBIE, YaACTHBIE U OOIINE, YCIOBHBIE,

BBIABIIATHE MATCMATHUYCCKHUC 3aKOHOM€pHOCTI/I, B3aUMOCBSA3U H HpOTI/IBOpeql/ISI B Q)aKTax,
JMaHHBIX, HAOMIONEHHUSIX W  YTBEPXKICHUSX, TMpeasaratb KpPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, AEAYKTHMBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUECHHI 110 aHAJIOTHH;

pa3duparh J0Ka3aTeabCTBA MAaTEMaTHYECKHX YTBEPXKIEHUH (MpsiMble M OT MPOTHUBHOTO),
HpOBOI[I/ITB CaMOCTOSTCIBHO HECJIOKHBIC OKa3aTeJIbCTBA MAaTEMATUYCCKUX (1)aKTOB,
BBICTpAaUBaTh AapryMEHTAllMI0, TMPHUBOJIUTh TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
CcOOCTBEHHBIE PacCyXICHUS;

BBIOMpaTh CIIOCO0 pelieHus y4eOHo# 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HanboJIee MOIXOIAIIUN C YYETOM CAaMOCTOATEILHO BBIICIEHHBIX KPUTEPHEB).
basoBble nccienoBarebcKue 1eCTBHA.

HCIIOJIb30BaTh BOMPOCHI KaK HCCIIEN0BATENbCKUM MHCTPYMEHT MO3HAHUA, (HOPMYINPOBATH
BONPOCHI, GUKCUPYIOIIHE TPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEILHO YCTaHABINBATH HCKOMOE
U 1aHHO€, (POPMHUPOBATh TMIIOTE3Y, ApTYMEHTHUPOBATH CBOIO TO3UIINIO, MHEHHUE;

MPOBOJIUTh MO CaMOCTOSITEIBHO COCTABJICHHOMY IIJIAHY HECJOXKHBIA 3KCIIEPUMEHT,
HEOOJBIIOE HCCIEOBAaHUE IO YCTAHOBIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;

CaMOCTOSITENILHO (OPMYIIMPOBATh OOOOIICHUS W BBIBOJBI IO Pe3ylbTaTaM MPOBEASHHOTO
HaOJIOZICHUS, UCCIICIOBAHUS, OLICHUBAThH JIOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTATh MPEIINOTI0KEHUS O
€ro pa3BI/ITI/II/I B HOBBIX yCHOBI/IHX.



Pabora ¢ nnopmanmeii:

BBISBJIATh HEOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIMM, JaHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1auH;

BbIOMpATh, AHAIM3MPOBATH, CHCTEMATU3UPOBATH M MHTEPIPETUPOBATH HH(OPMALIHIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (hopMy MpejacTaBieHUs MHGOPMALMU U WIUIIOCTPUPOBATH pPELIaeMble 3aadyu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAA&KHOCTh HMHGOpPMALMU [0 KPUTEPUSM, HPEUIOKEHHBIM YUUTEIEM WIN
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (OPMYJIHPOBATH CYXICHUS B COOTBETCTBHHM C YCIOBUSMH M IICISIMH
oO0IIeHus, SICHO, TOYHO, 'PAMOTHO BBIPaKaThb CBOIO TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHS IO XOIy pEHICHUs 33aJa4d, KOMMEHTHPOBATH IIOJY4YEHHBIN
pe3ysbTar;

B X0/ OOCYXIEHHS 3alaBaThb BONIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBbI, IpOOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HAlLlEJICHHBbIE HAa MOMUCK PELIEHMS, COIOCTAaBIIATH CBOU
CYXJIEHUS C CYKACHUSMHU APYrHUX YYaCTHHKOB JUAIOTa, OOHAPYKUBATh PAa3IM4KMe U CXOICTBO
HO3ULIKH, B KOPPEKTHOU opme (HOopMyIHpOBaTh Pa3HOIIACHs, CBOU BO3PAKECHHUS;

IPEJCTaBIISITh PE3yJbTaThl PEIICHUs 3a/adyd, SKCIIEPUMEHTA, HUCCIIEJOBAHMsI, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmaT BBICTYIUICHMS ¢ Y4€TOM 3aJad [pe3eHTaluu u
0COOEHHOCTEHN ayAUTOpUY;

IOHUMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHJHOW W WHAMBHUIYAIbHOH pabOThl MpH
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

OPUHUMATh Le1b COBMECTHOW JEeSATEIbHOCTH, IUIAHWPOBAaTh OPraHU3alMI0 COBMECTHOMN
paboThl, pacnpenenaTh BUAbI padoT, JOroBapuBaThCs, 00CYXKIaTh MPOLECC U Pe3ybTaT padoThI,
0000111aTh MHEHUS HECKOILKUX TIOIEN;

y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (0OCYyXJeHus, 0OMEH MHEHUSMH, MO3TOBBIE
HITYpMBbl M JPYyTUE), BBHINOJHATH CBOIO YacThb pabOThl W KOOPAWHUPOBATH CBOMU JACUCTBUS C
JpYTMMHM 4IEHaMU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHBIE yHHBepcaJdbHble yueOHbIE AeiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISITH IJIaH, aITOPUTM PELICHUS 331a4u (WM €ro 4acTb), BHIOMpPATh
crnoco0 pemeHuss ¢ Y4E€TOM MMEIOLIUXCS pECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C YUETOM HOBOM MH(OPMAIIHH.
CaMOKOHTPOJ/I1b, SMOLHOHAIBHBIH HHTEJIEKT:

BJIQJIETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS IMpoliecca W pe3ysbTara pelleHus
MaTeMaTHYECKON 3aJ1auu;

NPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH pPEIICHWH 3aJadd, BHOCHUTH
KOPPEKTHBBl B JIEITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE peE3yJbTaTa MAEATENIbHOCTH TMOCTABICHHON LETH U YCIOBUSM,
OOBSICHATH MPHYUHBI JOCTIKEHHS FITH HETOCTHIKCHHUS [IEJTH, HAaXOAUTh OIMIHOKY, 1aBaTh OIIEHKY
nprOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIbTATHI

K koHmy oOyueHus B 5 kJiacce oOydaromuiics TOMYYUT CIEAYIOIIHE MpeIMETHBIC
PE3yJIbTAThI:
Yuciaa 1 BLIYMCTIEHUS

[ToHrMaTh ¥ TPAaBHIBHO YIOTPEOJATh TEPMHUHBI, CBS3aHHBIC C HATYPaJIbHBIMHU YHCIIAMH,
OOBIKHOBEHHBIMU U JIECATUIHBIMU JAPOOSMHU.



CpaBHMBaTh M YNOPSIOYMBATH HATypajbHBIC YUCIIA, CPABHUBATH B MPOCTEHIINX CIIydasx
OOBIKHOBEHHBIE IPOOH, JCCATHIHBIC APOOH.

COOTHOCUTH TOUKY Ha KOOPJAUHATHON (YMCIIOBOM) MPSIMON C COOTBETCTBYIOIUM €W UHCIIOM
U U300paxkaTh HaTypaJbHbIC YMCIa TOUKAMHU Ha KOOPAMHATHOM (4UCI0BOM) IPSAMOH.

Beimonsare apupmeTnyeckue ACHCTBUS C HATYpaIbHBIMH YHCIAMH, C OOBIKHOBEHHBIMHU
Ipo0sMHU B POCTEHINX CIIydasiX.

BbInonHATE IPOBEPKY, MPUKUIKY PE3YJIbTATA BBIYUCIECHUH.

OKpyrisTh HaTypallbHbIE YHCIIA.

Pemenne TekcToBBIX 32124

Pemate TekcToBbIE 3a7jauM apU(PMETUYECKUM CIIOCOOOM U C MOMOILBIO OPraHU30BAHHOTO
KOHEYHOT0 Tiepedopa BceX BO3MOXKHBIX BapUaHTOB.

Pemate 3amaum, cojepkaiiye 3aBUCUMOCTH, CBS3bIBAIOIIME BEJIUYMHBI: CKOPOCTh, BpeMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Mcnonb30BaTh KpaTKue 3alKMCH, CXEMbl, TaOIUIbl, 0003HAYEHUS MPU PEIICHUH 3a]1a4.

[Tonb30BaThCs OCHOBHBIMM €IUHHUIIAMHM HW3MEPEHUS: II€HbI, MACChl, PACCTOSHUS, BPEMEHH,
CKOpOCTH, BbIpaXaTh OJJHU €JMHULIbI BEJIMUMHBI Uepe3 ApyTHe.

W3Bnekarp, aHATIM3UPOBATh, OICHWBATh HH(OpMAIMIO, MPEICTaBICHHYIO B Taliuie, Ha
cToI04aTo AMarpamMme, MHTEPIPETHUPOBATH MPEICTaBICHHbIE JAaHHbIC, UCIOIb30BATh JaHHBIE
IIPU pEIICHUH 3ajay.

Harnsinnasi reomerpus

[Tonb30BaTbcs TIEOMETPUUECKMMM TOHATUSIMU: TOYKa, HpsiMasl, OTPE30K, JIyd, Yroil,
MHOI'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoNUTE TPUMEPHI OOBEKTOB OKPYXKAIOIIEr0 MHpa, HUMEIMUX (HOopMy H3yUdEeHHBIX
reoMeTpUYecKux puryp.

Hcnonp30BaTh  TEPMUHOJIOTHIO, CBSI3aHHYIO C  yIJIaMHU:  BEpIIMHA, CTOpPOHA, C
MHOTOYI'OJIbHUKAaMU: yroJl, BEPIINHA, CTOPOHA, IMAarOHajlb, C OKPYKHOCTBIO: paauyc, AUaMeETp,
LEHTP.

N300pakaTh U3ydeHHbIE TeOMeTpUUYeCcKHe (PUTYphI Ha HETMHOBAHHOW U KJIeT4aTol Oymare ¢
MOMOIUIBIO UPKYJIS U TMHEHKH.

HaxoauTts NIuHBI OTPE3KOB HENMOCPEICTBEHHBIM H3MEPEHHEM C IIOMOLIbIO JIMHEWKH,
CTPOUTH OTPE3KU 3aJaHHOU JJIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MPAMOYTOJIBHHKA, KBajapaTa JUIsl UX ITOCTPOCHHS,
BBIUMCJICHMS TIOIAAN U IEPUMETpA.

BbruucnaTe nepuMeTp M IJIOLIAAL KBajapara, MPsIMOYToJbHHUKA, (PUTYp, COCTABICHHBIX M3
IPSIMOYTOJIBHUKOB, B TOM 4yHclie QUryp, n300pak€HHBIX Ha KJIeT4aTol Oymare.

[Tonp30BaTbcss OCHOBHBIMM METPHUYECKUMHU €IUHHMIIAMH W3MEpPEHMs JJIMHBI, IJIOLIA]IH;
BbIpaXaTh OJHU €IUHUIIbI BEJIMUUHBI YEpEe3 JIpyTrHe.

Pacno3naBare mnapamienenurnes, KyO, HCHOJb30BaTh TEPMUHOJOTHMIO: BEpIIMHA, pedpo,
rpaHb, U3MEPEHUs], HAXOUTh U3MEPEHUS Napajuienenunena, Kyoa.

Boruucnare 00béM KyOa, mapasuienenunesna Mo 3aJaHHBIM H3MEPEHUsIM, MOJIb30BAThCS
eMHUIIAMU U3MEPEHUS 00BEMA.

Pemate HecliokHBIE 3aaud HAa HM3MEPEHUE T'€OMETPUUYECKHMX BEIUYMH B INPAKTHUUECKUX
CUTYalUsX.

K koHIty 00ydeHus B 6 Kjiacce 00yJaromuiics MOJIyYUT CICAYIOIINE TPeIMETHbIC Pe3yIbTaThl:
Yucja v BLIYMCIEHUS
3HaTh W MMOHUMATh TEPMUHBI, CBS3aHHBIC C PA3NUYHBIMU BUJIAMU YHUCET U CIOCOOaMHU HX
3aIMuCH, MIEPEXOIUTD (€CITH 3TO BO3MOXHO) OT OJTHOM (hOPMBI 3aMMCH YKCIIa K JPYTOM.
CpaBHUBaTh W YHOOPSAOYMBATH IEJbIE YWCIA, OOBIKHOBEHHBIE W JCCSITHYHBIC ApOOH,
CpPaBHHMBATh YUCJIa OJTHOTO U Pa3HBIX 3HAKOB.



BbImonHATh, coyeras yCTHble M NHCbMEHHBbIE NPUEMBI, apu(METHUECKUE ACUCTBUS C
HaTypalbHBIMM M LEJIbIMH YHUCJIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMU  JIPOOSIMH,
M0JIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.

BbruncnsaTe 3Ha4EHHs YMCIIOBBIX BBIPAXKCHMM, BBINOJIHATh NPUKHUIKY U OLICHKY pe3yJibTaTa
BBIYUCIICHUM, BBIMOMHATH NPeoOpa3oBaHUS YHCIOBBIX BBIPAKECHH HAa OCHOBE CBOWCTB
apu(METUUECKHUX JICHCTBUM.

COOTHOCUTH TOUYKY Ha KOOPJMHAaTHOW MNPSIMON C COOTBETCTBYIOUIMM €H 4YHCIOM U
n300pakaTh yMcia TOUKAMU Ha KOOPAMHATHOM NMPSIMOM, HAXOAUTh MOJYJb YHCIIA.

CoOOTHOCUTH TOUKH B IPSMOYI'OJIbHON CUCTEME KOOPAUHAT C KOOPAMHATAMH 3TOM TOUKH.

OKpyrisaTh Lejble Yhciia U JeCATUYHbIE JPOOU, HAXOIUTh IPUOIINKEHUS YUCEIL.

Yucnosble 1 OyKBeHHbIE BbIPAKEHHSA

[TonumaTts U ynoTpeOisITh TEPMHUHBI, CBSI3aHHbIE C 3AIMCHIO CTENEHHM YUCIIA, HAXOIUTh
KBaJlpaT U KyO 4uClia, BBIUUCIISATH 3HAUEHUS YMCIOBBIX BBIPAXKEHUMN, COJEPKAIINX CTEICHH.

[Tosp30BaThes MpU3HAKAMM AEIUMOCTH, PACKIaJblBaTh HATypalbHBIE UMCIIA HA IPOCTHIE
MHOKUTEH.

[Tonp3oBaTbess MacITaboOM, COCTABIIATH MPOIIOPLUUN U OTHOILICHHUSL.

Hcnonp3oBarh OyKBBI 111 0003HAYEHMSI YUCEN IPU 3aIMCH MaTeMaTUYECKUX BBIPAXKEHUH,
COCTaBJIATh OYKBEHHBIE BBIpaKEHUsI U (POPMYJIbl, HAXOIUTh 3HaYeHUs1 OYKBEHHBIX BBIPaKECHHH,
OCYIECTBIISISE HEOOXOIMMBIE TTOICTAHOBKH U TIPE0Opa3OBaHMS.

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemienne TekcToBBIX 32124

Pemiate MHOTOIIarOBBIE TEKCTOBBIE 3a7jaUl ApU(PMETUIECKUM CIIOCOOOM.

PemaTs 3a1aun, cBsI3aHHBIE C OTHOIIEHHUEM, IPONOPLIMOHATIBLHOCTHIO BEIMYHH, IPOLIEHTaAMH,
pelaTh TpU OCHOBHBIE 3a/1a4d Ha JPOOU U MPOLEHTHI.

Pemats 3amaum, copepxaiine 3aBUCHMOCTH, CBS3BIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTosiHUe, II€HA, KOJMYECTBO, CTOMMOCTb, MPOU3BOAMTENBHOCTb, BpeMs, O00bEM pPabOTHI,
UCIONB3Ysl apu(pMeTH4ecKHe JeMCTBUs, OLIEHKY, MPUKUIKY, II0Jb30BaThCA €IMHULAMU
MU3MEPEHUS COOTBETCTBYIOIUX BEJINYHH.

CocraBnsiTh OyKBEHHBIE BBIPAXKEHHS 110 YCIOBHIO 3aJauu.

N3Bnekath MH(pOpMAIMIO, MPEICTABICHHYIO B TaOlMIaX, Ha JIMHEHHOM, cTonO4aToil umu
KpyroBOW aMarpaMMax, WHTEPIPETUPOBATh MpEACTAaBICHHbIE JIaHHbIE, HCIOJIb30BaTh JaHHBIC
IIPY PELIECHUN 3a7ay.

[TpencraBisTh MHPOPMALIHMIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AMArpaMM.
Harasinnas reomerpus

[TpuBoauTh mHpuUMepsl OOBEKTOB OKPYXKAIOIIEr0 MHUpa, HUMEILUX (OpMy H3YUYEHHBIX
TreOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, IPUMEpPHI PaBHBIX U CUMMETPUYHBIX
duryp.

N300paxkaTh ¢ HOMOIIBIO IIUPKYJIS, THHEHKH, TPAaHCTIOPTHPA HA HEJTMHOBAHHOM U KJIETYaToM
Oymare H3y4YeHHbIE IIJIOCKHE TeoMeTpuyeckue GUrypbl U KOHOQUIYpaluH, CHMMETPUUHbBIE
burypsi.

[Tonb30BaTbCcs  TEOMETPUYECKUMHU  TOHSTHUSAMHU:  PaBEHCTBO  GUTYp, CHUMMETpUS,
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPHUEN: OCh CUMMETPHUH, LIEHTP CUMMETPHHU.

HaxoauTh BeIMYMHBI YIJIOB H3MEPEHHUEM C IOMOINBIO TPAHCIOPTHPA, CTPOUTH YIJIbl
3alaHHOM  BEJIMYMHBI, [10Jb30BaThCS MPU PELIEHUWM 3aJad TIpajyCHOW MEpOH yIJoB,
pacno3HaBaTh HAa YEPTEXKAX OCTPBIN, IPSIMON, Pa3BEPHYTHIA U TYIIOW YIJIBIL.

BoluncnaTe IIMHY JIOMAaHOM, NEPUMETP MHOIOYIOJbHUKA, I0Jb30BaThCs €AMHUIIAMU
W3MEPEHUS IUIMHBI, BBIPAXKATh OJHU €IVMHUIIBI M3MEPEHHUS JUIMHBI Yepe3 ApYyTHe.

Haxonuts, ucnonb3ys 4yepTEéXHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXY BYMS TOUKAMHU, OT
TOYKH JI0 IPAMOM, ITTMHY TIYTH HA KBAJPaTHOMN CETKE.

Bbruucnare miomians  Guryp, COCTaBICHHBIX M3 MNPSIMOYTOJIBHUKOB, HCIOJIb30BaTh
pa3OueHue Ha NpPSIMOYTOJbHHMKM, Ha paBHbIE (DUIYpBI, AOCTpauBaHHE 10 HPSIMOYIOJIbHHKA,



MOJIb30BAThCS OCHOBHBIMH CIMHHUIIAMH HW3MEPCHUS IUIOIIAW, BBIPAXKATh OJHH CIUHUIIBI
U3MEPEHUs TUIOMIAAN Yepe3 Apyrue.

PacniosHaBarh Ha MOJCISX M HM300paKEHUSX MUPAMUAY, KOHYC, LUJIMHID, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO: BEpIKHHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha KJIeTYaTOi OyMare mpsiIMOYTroJIbHBIN MMapauieIenuIeI.

Bbrauciate 00bEM MPSAMOYTOJBHOIO Mapajuiesienuneaa, Kyba, moiabp30BaThCsl OCHOBHBIMH
eMHHUIIAMU U3MEPEHUS 00bEMA;

Pemrate HECIOKHBIE 3aJaud HA HAXOXJICHHE T'€OMETPUYECKMX BEJIMYHH B IPAKTHYECKHX
CUTYyaIIHsIX.

TEMATHYECKOE IIVIAHUPOBAHUE

5 KUIIACC
N HaumenoBanue KoJsinyectso uacon DIEeKTPOHHBIE
- pa3aesioB U TeEM Bceero (undposbie)
n/n K
NPorpamMmbl BAPHAHT | BApHAHT OP;Tapﬁ(:)‘I;:"’Ie o0pa3oBaTte/ibHbIE
1 2 peCypcehl
Harypanbnble uncna.

1 JeticTBus ¢ 43 59 1 bubnuorexa [JOK
HATypaIbHBIMH https://m.edsoo.ru/7f4131ce
YUCTIaMU
Harnagnas

bu6nmorexa LIOK

2 reomerpus. Jlumim 12 14 https://m.edsoo.ru/7f4131ce
Ha IJIOCKOCTHU

3 OOBIKHOBEHHBIE 48 58 1 bubmuoreka [{OK
apoou https://m.edsoo.ru/7f4131ce

4 iﬁgf Hp?: 10 12 bubmorexa LIOK

pHi. https://m.edsoo.ru/7f4131ce
MHOroyroiasHUKH
but6mmorekxa [IOK

S Jlecatuunie Apodu 38 46 1 https://m.edsoo.ru/7f4131ce
Harnagnas

g  [eoMeTpus. Tenau 9 11 bubmmnoreka [JOK
burypsi B https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE

7 [ToBTOpEenue n 10 11 1 bu6muoreka [IOK
00o00mIeHme https://m.edsoo.ru/7f4131ce
O01I€ee KOJINYECTBO 170 204 4

4acoB M0 MporpamMmme
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TEMATUYECKOE IINIAHUPOBAHHUE
6 KJIIACC

Ne

HaumeHoBaHue pa3jie/ioB

KoaudecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

n/n W TEM pOrpamMmbl Bcero Kontposbuere o0pa3oBaTejibHbIE PeCypPChl
padoThI
bubmumorexa [IOK
. HarypaibHie tncna 30 . https://m.eds&.ru/7f414736
9 Harnsannas reomerpusi. 7 bubmumorexa [IOK
[IpsiMble Ha MJIOCKOCTH https://m.edsoo.ru/7f414736
bubnnoreka [HOK
3 Jlpoou 32 . https://m.edscI)lo.ru/7f414736
4 Harnsanas reomerpusi. 6 bubnnorexa [JOK
Cummerpus https://m.edsoo.ru/7f414736
bubnnoreka [HOK
5  Bupaierns c Oyxsam 6 https://m.edsgo.ruﬂf414736
6 Harnsanas reomerpusi. 14 1 bubnnorexa [HOK
duUrypsl Ha MIOCKOCTH https://m.edsoo.ru/7f414736
7 [TonoxxuTeabHbIE U 40 1 bubmuorexa [JOK
OTpHUIATEIIbHBIC YUCIIA https://m.edso0.ru/7f414736
8 [IpencraBnenue 1aHHBIX 6 Eubmorexa [JOK
https://m.edsoo.ru/7f414736
9 Harnsanas reomerpusi. 9 bubnnorexka [JOK
durypsl B IpocTpaHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, 06001IEHNE, 20 1 bu6mmoreka [JOK
cHUCTEeMaTH3aIHs https://m.edsoo.ru/7f414736
OO0miee KOJIMYECTBO YACOB MO 170 5
nporpamme
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YUYEBHBIN KYPC «AJITEBPA» B 7-9 KJIACCAX
INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTI'O OOILIEro OOpa3oBaHMs: OHA
o0ecrieunBaeT U3y4eHue IPYrux JTUCHUILIMH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapHOTO
LIMKJIOB, €€ OCBOEHUE HEOOXOAMMO AJIs IPOJODKEHH 00pa30BaHUS U B IOBCEAHEBHOW KU3HHU.
PazBute y oOywaroummxcs Hay4YHBIX [PEACTABICHUM O MPOUCXOXKIECHUU U CYHIHOCTH
anreOpanyeckux aOCTpakIMid, Crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
MPOLIECCOB B MpPHUpOJE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO0 MOJEIUPOBAHUS B HAy4YHOM
NO3HAHUU U B NPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PECHHUS M KAaYeCTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaluyd B COBpeMEHHOM IudpoBoM oOuiecte. M3yueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEICTBUS U BBIBOJIbI, GOpMYyIUpOBaTh yTBEpKAeHUA. OCBOEHHE Kypca anredprl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOY4YalolUXCcs: OHM HCHOJB3YIOT JCNYKTUBHBIE U
WHIYKTHBHBIE PACCYXJCHUs, 0000IIeHNE UM KOHKPETH3aIlNio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe mpeAnonaraeT 3HAYUTETbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEJIbHOE pELEHUE 3ajJad  SBISETCS — peaju3anueit
JESTEIbHOCTHOTO MIPUHIIUIIA O0yUEHUSI.

B cTpykType nporpammsl yueOHOTO Kypca «Anredpay Ui OCHOBHOTO 001Iero 00pa3oBaHus
OCHOBHOE€ MECTO 3aHUMAIOT COJIEPKATEIbHO-METOJUYECKUE JMHUM: «YHucaa U BBIYMCICHUS,
«AnreOpanyuecKkue BBIpAKEHU», «YpaBHEHHUS W HEpaBeHCTBa», «DyHkium». Kaxnmas u3 atux
COJIEpKATEIbHO-METOAMYECKUX JIMHUM Pa3BUBAETCS HA NMPOTSKEHUU TPEX JIET U3YyUEHHUs Kypca,
B3aMMOJIEHCTBYS C APYTMMHU €ro JUHUSIMH. B Xone u3yueHus yueGHOro Kypca 00y4yaromiumcst
IIPUXOJUTCS JIOTHYECKU PACCYXk1aTh, UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN A3bIK. B cBs3n
C 3THUM B MporpamMmy ydeOHOro kypca «AmnreGpa» BKIIOYEHbl HEKOTOPBHIE OCHOBBI JIOTHMKH,
OpEeJCTaBICHHbIE BO BCEX OCHOBHBIX pasJielax MaTeMaTH4eCKoro o0pa3oBaHUA U
CIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTHYeCcKOro
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUe€OHOTO Kypca «Anredpa» sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue MHUN «HuCia U BEIYUCIEHUSD) CILYKUT OCHOBOM JJIsl JAJIbHEHIIETO U3Y4EHUS
MaTeMaTUKH, CIIOCOOCTBYET pPa3BUTHIO Yy OOYyYaroOlIUXCsl  JIOTUYECKOTO  MBIIUICHUS,
(OpMHPOBAHHIO YMEHHsI MOJb30BAThCs ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HAaBBIKOB, HEOOXOJUMBIX I MOBCETHEBHOM >XKM3HU. Pa3BUTHE MOHATHUS O 4YMCIIE HA YpOBHE
OCHOBHOT'O 0011ero 00pa30BaHUs CBS3aHO C PAllMOHAIBHBIMU U MPPALMOHATIBHBIMHU YHCIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUN O MEHCTBUTEIHHOM YHCIE. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanre JAByX anreOpanyeckwx JMHUA — «AnreOpandecKkue BBIPAXKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTU4YeCKOro arnmapara, HEOOXOJWMOTo MJisi pEelIeHHs 3aJad MaTeMaTUKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOI'O 00I1ero oOpa3oBaHus
yueOHBI  MaTepuan TIpPYNNHPYETCs  BOKPYT  palMOHANBHBIX  BBIpaXKEeHUU.  Auredpa
JEMOHCTPUPYET 3HAUEHUE MATEMAaTUKH KaK S3bIKa JJIS IOCTPOEHUSI MaTEMaTHUECKUX MOJEIIEH,
OIMCAHU MPOLIECCOB U SBJIEHUN peaqbHOro Mupa. B 3amaum oOyueHus: anredpe BXOIAT TakkKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOAMMOro, B YacTHOCTH, IJIs
OCBOEHHUSI Kypca HUHGOPMATHUKHU, M OBJAJE€HHE HaBbIKAMHU JEIYKTUBHBIX pacCyXJIEHUH.
[TpeoOpazoBaHre CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHs, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Conmepxanne  (QyHKUMOHANbHO-Tpauyeckoi  JMHUM  HAIEJIeHO Ha  TOJy4eHHUe
o0ydJaronuMucs 3HaHUN O QYHKIHMIX KaK BaXHEHIIEH MaTEMaTHYSCKON MOJIETH I OTHCaHUs
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX INPOLIECCOB M SIBICHUI B mpupone u odmecte. M3ydeHnue



MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS WCIONb30BaTh pPa3InYHbIC
BBIPA3UTEIILHBIC CPEJICTBA SI3bIKA MATEMAaTUKU — CJIOBECHBIC, CUMBOJMYECKHE, rpadudeckue,
BHOCHT BKJIaJ] B ()OPMHUPOBAHKE TPEICTABICHUN O POJIM MATEMATUKH B PAa3BUTHH ITUBUIH3AINH
U KYJIBTYPHI.

Cornacno yuebHomy Iuiany B 7-9 kmaccax u3y4aercss yaeOHBIN Kypc «Anredpay», KOTOPbIi
BKIIIOYAET CIICAYIONIME OCHOBHBIC pa3leNibl cojaepkaHus: «Yucna W BBIYUCICHUS,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUNY.

Ha u3ydyenue yuebHOro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 yaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Yuciia ¥ BbIYHMCICHHSA

Jpobu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO OT OJHOM (OpMBI 3amucu Apodei K IPyrou.
[ToHsiTHE palMOHAIIBHOTO YUCIIA, 3aIUCh, CPABHEHHE, YHNOPSAJOUYMBAHUE PAL[MOHAJIBHBIX YHUCEIL.
ApudmeTnueckre EHCTBUS C palOHaJIbHBIMU 4YHclIaMu. Pernenuwe 3aaady u3 peanbHOU
NPaKTUKH Ha YacTH, Ha APOOH.

Cremnenb ¢ HaTypaJbHBIM TOKa3aTeleM: OIpeleleHrne, MpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OTIpE/ICICHHUS, 3aIMCh OOIBIINX 4ncenl. [IpomeHThl, 3anich MPOIEHTOB B BUJE IPOOH U
IpoOu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJ]aud Ha MPOLIEHTHI, PElIeHHEe 33/1a4 U3 peanbHOI
HPAKTUKU.

[IpuMeHeHre NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKHUTENIN HATypaJbHbIX YHCE.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE IPSMasi B 0OpaTHast IPOIOPLIHUOHATBHOCTH.

AuredpanyecKkmne BbIPaKeHUs

IlepemMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUS C MEpEeMEHHOW. JlomycThmble 3HAYEHHS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIBI.
Boruncnenus no ¢popmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpa)XEHUS, MPaBUIa NPeoOpa30oBaHus CyMM M NPOU3BEIEHHH, NMpaBuia PaCKPBITUS CKOOOK U
IPUBEIECHUS OJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl U MHorouseHsl. CreneHb MHorowieHa. CiokeHue, BbIUMTAHUE, YMHOXKEHHE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHe, KOpeHb ypaBHEHH, IpaBuiia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCHIIBHOCTD
YpaBHEHUM.

JluneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
peleHne JIMHEHHBIX ypaBHeHHIl. CocTaBieHME ypaBHEHUH IO YCIOBHIO 3ajaudd. PemieHue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO YPaBHEHHH.

JluneliHOe ypaBHEHHME C JBYMs MEpeMEHHbIMH M ero rpaduk. Cucrema ABYX JTUHEWHBIX
YpaBHEHUW C JBYMsI TIEpEeMEHHBIMH. PeleHne cucteM ypaBHEHHM CIOCOOOM IOJCTaHOBKH.
ITpumeps! penieHns: TEKCTOBBIX 3a7jad ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha npsmoi. UucioBele npomMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cucrema koopauHar, ocu OX u Oy. AOcmucca W opaMHaTa TOYKHA Ha
KOOPJMHATHOW TIUIOCKOCTH. IIpumepnl rpadukoB, 3amaHHbIX Gopmynamu. UteHue rpadukoB
peanbHbIX 3aBucuMocTed. [lomsarue ¢ynkumu. [paduk  Pynxmun. CpoiicTBa  (HYHKIMIA.
Jlunetinas ¢ynknus, e€ rpaduk. ['padux pynkmum y = |x|. ['padmueckoe pereHne TMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHECHUIA.



8 KUIACC

Yuciia 1 BbIYHMCICHHSA

KBanmparueiii kopenp w3 umcna. lloHarue 00 wuppanuoHaIbHOM 4wmcihe. JlecaTudyHbIe
IpUOJIMKEHNST UpPAaLMOHANBHBIX Yncell. CBoicTBa apupMETHYECKUX KBAJAPATHBIX KOPHEH U MX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPQXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
YHCIIa.

Crernens ¢ 1eqbIM I10Ka3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKCa.

Anredpanyeckue BbIPaKeHUs

KBaaparHbIil TpEXUIEH, Pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIN.

Anrebpanueckas apoOb. OcHOBHOE CBOWMCTBO anreOpawdeckoi apodu. CroxkeHue,
BBIUMTAHNE, YMHOKEHHE, JIeJICHNnEe airedpandeckux aApoOei. PannonanbHble BBIpaKEHHUS U HX
npeoOpa3oBaHueE.

YpaBHeHUs! M HEpaBEHCTBA

KBangpatHoe ypaBHeHMe, (opMmyia KOpHEH KBaJpaTHOro ypaBHeHMs. Teopema Buera.
Pemenne ypaBHeHMl, cBOOAIIMXCA K JIMHEWHBIM U KBajapaTHbIM. IIpocteitmine apoGHO-
paloHaIbHbIEC YPaBHEHUS.

['paduyeckas uHTEpIpeTals ypaBHEHUM C JBYMS NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHHUH C JByMs INepeMEeHHbIMHU. [Ipumepbl pelieHus CUCTEM HENMHEWHBIX YpaBHEHHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3ajay anreOpanyeckuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW TNEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHEWHBIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHcTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonsitue Qynkuuu. OGnacTh ONpeNeseHns U MHOXKECTBO 3HaueHUN ¢(yHKuuu. CrocoObl
3aanus QyHKIUH.

I'pa¢puk ¢ynxuuu. Urenue cpoiictB ¢yHkuuu no e€ rpadpuky. Ilpumepsr rpadukon
(GYHKLUH, OTpaXXKaIOLIUX pealibHbIe IPOLIECCHI.

@YHKINY, ONUCHIBAIOIIME MPAMYI0 U OOpaTHYIO NPONOPLHMOHAIBHBIE 3aBUCUMOCTH, HX
rpadukn. @yrxupn y = X2, y = X3, y = VX, y=|x|. ['padrueckoe pemenre ypaBHEHHIT H CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BbIYMCICHUSA

PanyonanbHble yucia, UppalMOHAIbHBIE YHMCIA, KOHEYHblE M OECKOHEUYHbIE JeCATHUYHBIC
npobu. MHOXeCTBO JEeHCTBUTENBHBIX YHCEN, JAEHCTBUTENbHBIE 4YMCIAa Kak OECKOHEUYHbIE
JecATU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXAY  MHOKECTBOM
JIEMCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHeHUE JEHCTBUTENBHBIX 4YHCEN, apu(MeTHUeCKHue IeHCTBUS C AEUCTBUTEIBHBIMU
YUCIIaMHU.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIEr0 MUPA, JITUTEILHOCTh MIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpuOmmk€HHOE 3HAUYEHHWE BETUYMHBI, TOYHOCTh NpuOMkeHus. OKpyrieHue 4YHcel.
[Tpukuaka v OLEeHKa pe3yIbTaTOB BEIUNCICHUM.

YpaBHeHus1 M HEpaBEHCTBA

JIunelinoe ypaBHeHue. PelieHre ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHHe. PelieHne ypaBHEHUH, CBOIAIIMXCS K KBaJpaTHbIM. bukBanpaTtHoe
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHU TpETbed M YETBEPTOM CTENEHEW Pa3lOKEHHEM Ha
MHOKHTEJIH.

Pemenne npoOHO-paniMoOHaNbHBIX ypaBHEHUH. PelieHne TeKCTOBBIX 3a7ay aaredpandyecKum
METOJIOM.

VYpaBHeHUe C BYMs NEPEeMEHHBIMH U e€ro rpaduk. Pemenue cucrem ABYX JTHMHEWHBIX
YPaBHEHHH ¢ ABYMs IIE€PEMCHHBIMHU. PellleHne CUCTeM IBYX YPAaBHEHMM, OJHO U3 KOTOPBIX



JUHEWHHOe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTEpIpeTalys CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOM IlepeMEHHOM. PeleHue cucreM JIMHEHHBIX
HEpaBeHCTB C OJHOW mepemMeHHOW. KBaapaTHble HepaBeHcTBa. I'paduueckas mHTepnpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKIUHA

KBanparnunass ¢yHkmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAWHATHI BEPIITUHBI
napaboIIbl, 0Cb CAMMETPHUH MapadoIIbl.

I'paduxu dyrkimit: y = kx, y=kx + b, y=k/x, y =x3, y = Vx, Y = |X| 1 ux cBoiicTBa.

YucioBbIe MOCIEI0BATEILHOCTH H IIPOrPECCUH

[ToHsiTe 4YMCIIOBON MOCIENOBATEIbHOCTH. 3aJaHHE I0CIEI0BATEIbHOCTH PEKYpPPEHTHON
dbopmynoit u popmynoit N-ro 4ieHa.

Apudmernueckass 1 reomerpuueckas nporpeccur. opmyisl N-ro wieHa apupmMeTuIecKoi
Y TE€OMETPUYECKON MTPOrPECCUil, CyMMBI IIEPBBIX N UJICHOB.

N300pakeHre 4ICHOB apu(PMETHYECKOM W T€OMETPHYECKOM NpPOTrpeccHil TOYKaMu Ha
KOOPAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHLIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS MpPOrpaMMbl y4eOHOro Kypca «AmnreOpa»
XapaKTEepU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

IPOSIBIIEHUEM UHTEpeca K TMPOIUIOMY M HACTOAIIEMY PpOCCHMCKOW MAaTE€MaTHKH,
LIEHHOCTHBIM OTHOIIEHWEM K JOCTH)KCHMSIM POCCHMCKHX MAaTEMATHKOB W POCCHUHCKON
MaTEMaTHYECKOH IIKOJIBI, K UCIOJIB30BAHUIO OTUX JOCTHKEHUH B APYTUX HAYKax M MPUKIIATHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

FOTOBHOCTBIO K BBIMOJIHEHUIO OOSA3aHHOCTEH TIpa)<IaHWHA U peain3allid €ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYP,
SBJIEHUH, TPOLIETYp TPakJIaHCKOro olImiecTBa (HampuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3THYECKHUX MpPOOJeM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHHUH
HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3TUUYECKHUX MPUHIIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) Tpya0BO€E BOCHIUTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YacTHE B PEUICHUM MPAKTUYECKUX 3a/lad MaTeMaTH4eCKOu
HaNpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMaTH4eCKOTro 00pa30BaHUsS Ha MPOTSHKEHUU BCEH
KU3HU JUJIS1 YCHEIIHOM npodeccroHaIbHOM JIeATEeNbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM MHAMBHIYalIbHOH TpaeKTOpuu OOpa3oBaHUA U
’KU3HEHHBIX MJIAHOB C YUETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTMYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K 53MOIMOHAJLHOMY W 3CTETHYECKOMY BOCHPHSITHIO MaTEeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKICHHH, YMEHUIO BUIETh MaTeMaTHYECKHe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NIO3HAHMA:

OpUEHTAlMeH B JIEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX IpeACTaBIE€HUIl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHA 4YENIOBEKa, MPHPOJAbl U 0OmIecTBa, MOHUMAaHUEM
MaTeMaTHYeCKOM HayKu Kak cQepbl 4eI0BEUECKOW MIEATENbHOCTH, ATAloB €€ pPa3BUTHUA U
3HAUYMMOCTH ISl Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAZICHUEM SI3bIKOM MAaTEMATUKU U MAaTEMaTU4YECKOU



KyJIbTypOH Kak CpEICTBOM TIIO3HAHUS MHUpA, OBJAJACHUEM MPOCTEHIINMH HaBBIKAMHU
HCCIIEIOBATEIbCKOM eITEIbHOCTH;

6) ¢puznueckoe BocnuTaHue, GOPMUPOBAHNE KYJIbTYPbI 310POBbS U IMOLHOHAIBLHOIO
OJ1aronmoJryymsi:

TOTOBHOCTBIO IPUMEHSTHh MaTeMaTUYeCKHe 3HAHHUsI B MHTEPECaX CBOETO 3/10POBbs, BEICHUS
3I0pOBOTO 00pa3a >KMU3HH (3J0POBOE NMHTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OTHBIXA,
peryisipHasi (pu3nyecKas aKTUBHOCTD), CPOPMHUPOBAHHOCTHIO HABBIKA PEQIIEKCHH, PU3HAHUEM
CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ IPaBa JIPYroro 4eIoBeKa;

7) 9IK0JIOTHYEeCKOe BOCTIMTAHME:

OpHEHTaluell Ha NMPUMEHEHHE MaTeMaTHYeCKMX 3HAHWU JUI PEUIeHUs 3anad B 001acTu
COXPaHHOCTH OKpYXarolleid cpefpl, IUIAHUPOBAHHUSA IIOCTYIKOB M OLEHKH HX BO3MOXKHBIX
HOCJICACTBUM JJISI OKPY’KAIOIIEH Cpe/bl, OCO3HAaHHEM IJIO0ANBHOIO XapakTepa KOJOTMYECKHX
po0JieM U IyTel X peleHus;

8) axanTanusi K N3MEHAIUMCS YCJI0BUSM COUMAJIbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICWCTBUSIM B YCJIOBHSAX HEOIPENENEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTHYECKYIO JIESTEIbHOCTh, B TOM YHCIE YMEHHE YYHTHCS Y IPYTUX
Jro/iel, MpUOOpeTaTh B COBMECTHOW JIESITEIPHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIIETCHIINU 3
OIIBITA PYTHX;

HEOO0XOMMOCTBIO B ()OPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4HcCiIe (HOPMYIHPOBATH HJIEH,
HOHSTHS, THIIOTE3bl 00 0O0BEKTaX W SBJICHUSX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATh
neGUIHUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIMIO, BOCHIPUHHMATh CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh NPUHUMAEMbIe PEIICHUS W IeHCTBU,
(GopMyIHpOBaTh U OLIEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATHI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble 1ornyeckue neiicTBus:

BBISBIISAITh M XapaKTE€pPU30BaTh CYLIECTBEHHbIE TPU3HAKM MaTEeMaTHYEeCKUX OOBEKTOB,
MNOHSTUM, OTHOIIEHWNH MEXIy TMOHATHUSAMH, (QOPMYJIUPOBATH OMNPEICNICHUs IOHSITHUH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIAacCHU(UKAIMK, OCHOBaHUA i 000OIIeHus u
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAIIN3a;

BOCIIPUHUMATh, (OPMYJIMpPOBaTh M MpPeoOpa3oBbIBaTh CYXACHUSA: YTBEpAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE,

BBISBIIATh MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOpEUYUs B (pakTax,
JaHHBIX, HAOMIONEHUSIX M  YTBEPXKICHUSX, TMpeasaratb KpPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JieNaTh BBIBOABI C HCIOJNB30BAHHEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIO4YEHNUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEP)KIEHUH (IpsiMble U OT MIPOTHUBHOTO),
OPOBOJUTH  CaMOCTOSITETIBHO  HECIIOKHBIE  JIOKa3aTelbCTBA  MAaTeMaTH4eCKUX  (aKToB,
BBICTpAauBaTh AapryMEHTAallMl0, MPUBOJUTH MpPHUMEPhl U KOHTPIPHUMEPHL, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh croco0 peleHus yueOHOU 3ahauu (CpaBHMBATh HECKOJIBKO BapUaHTOB PELIEHUS,
BBIOMpATh HanOoJIee MOIXOAAIIHNMA C YIETOM CAaMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).
Bba3zoBble uccienoBarebckme 1eiCTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKHI MHCTPYMEHT MO3HAHUsA, (POpMyTUpOBaTH
BOIPOCHI, (PUKCUPYIOIKE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEILHO YCTaHABINBATh HCKOMOE
U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;



IPOBOIUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJOXHBIH HKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAaHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTHYecKoro oOObeKTa,
3aBUCHUMOCTEN 0OHEKTOB MEXIY COOO0I;

CaMOCTOATENIbHO (hOpMyIupoBaTh 00OOLIECHHUS U BBIBOABI IO PE3yslbTaTaM IMPOBEAEHHOTO
HAOJII0/IEHUS, UCCIIEI0BAaHUS, OLICHUBATh JOCTOBEPHOCTH MOIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE IPOIIECCA, a TAK)KE BBIIBUraTh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Paborta ¢ unopmanmeii:

BBISIBJIATH HEOCTaTOYHOCTh M M30BITOYHOCTh MH(OPMAIMM, JaHHBIX, HEOOXOAMMBIX IS
pelleHus 3a1auH;

BbIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh M MHTEPIPETUPOBATH HH(GOPMALHIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (hopMy MpejacTaBieHUs MHGOPMALMU U WIUIIOCTPUPOBATH pPELIaeMble 3a/adyu
cXeMaMH, AuarpaMMaMu, HHOU TpaduKoi 1 UX KOMOMHAITUSIMH,

OLIEHUBATh HAAE&KHOCTh WMHGOpPMALMU IO KPUTEPUSAM, NPEAJIOKEHHBIM YUYUTEIEM WM
c(hOpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

BOCIIPHHUMATh ¥ (OPMYJIHPOBATH CYXACHUS B COOTBETCTBHHM C YCIOBUSMH M IICISIMH
oO0I1eHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaThb CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTaxX, JaBaThb IIOSCHEHUS [0 XOAYy pELICHUs 3a/Jadd, KOMMEHTHPOBATh IOJIY4YEHHbIN
pe3ysbTar;

B XO0/i¢ OOCYXIEHHs 3aJaBaThb BOMIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBbI, IpOOIEeMEI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HAlleJICHHbIE Ha MOMCK PEIIEHHs], COMOCTaBISATh CBOU
CYXKICHUS C CY)KJIEHUSMHU IPYT'HX YYaCTHUKOB Juanora, oOHapyXUBaTh Pa3IMyUe U CXOJICTBO
MO3ULIKH, B KOPPEKTHOU popme (HOpMyIHpOBaTh Pa3HOITIACHs, CBOU BO3PAKEHHUS;

NPEJICTaBIISITh PEe3yNbTaThl pEIICHUs 3a/ladd, SKCIIEPUMEHTa, HCCIIEeIOBAaHUs, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3aJad Mpe3eHTaluu |
0COOEHHOCTEH ayAuTOpUH;

NOHUMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHJHONW M WHAMBUIYAIBHOM pabOThl MpH
pelIeHnH yueOHbIX MaTeMaTHUYECKHX 3a/1aY;

OPUHUMATh Lelb COBMECTHOM JeATeNbHOCTH, IJIAaHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThl, pacipenenaTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U Pe3ybTaT padoThI,
0000111aTh MHEHUS HECKOILKHUX TIOIEN;

y4acTBOBaTh B T'PYIIOBBIX (opmax paboThl (00CyXIeHHs, OOMEH MHEHMSIMH, MO3TOBBIE
HITYpPMBl U JPYTUE), BBHINOJHATH CBOIO YacTh pabOThl U KOOPIMHHPOBATH CBOU JAEHCTBHS C
IpYTMMH YI€HaMHd KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOET0 BKJIaJa B OOIMIMNA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

PeryasiTUBHBIE yHHBepcaJdbHble yueOHbIE AeiicCTBUSA
Camoopranuzanus:

CaMOCTOSITENIbHO COCTABJISITH IJIaH, aITOPUTM PELIeHUs 3a/1aukl (WM €ro 4acTh), BHIOMPATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUH ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, SMOLUOHATBHBIH HHTEJIEKT:

BJIQJIETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJS Ipoliecca W pe3ysbTara pelleHus
MaTeMaTHYECKON 3aJ1auu;

NpPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpM PELICHUM 3aJaud, BHOCHUTH
KOPPEKTHBBl B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBUE pEe3yjbTaTa IESATEIBHOCTH IIOCTABJIEHHOM LIEIM M YCIOBUSM,
OOBSCHATH MIPUUYUHBI JOCTHKEHHS WJIM HEJTOCTUKEHUS LIeJIH, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

K koHuy oOyuenuss B 7 KJacce OOy4YaloOlIUICS MOIYYUT CIEAYIOIIME MpeIMeTHbIe
pE3yJIbTaThL:

Yuciia 1 BBIYMCICHUSA

BrImonHsATh, coderass YCTHbIE M THCHMCHHBIE MPHUEMBI, apuPMETHUECKUE IEHCTBUS C
paluMOHAIbHBIMH YHCIAMHU.

HaxomuTh 3Ha4YeHHs] YUCIIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpPA3HBIE CIOCOOBI H
npuéMbl BBIUMCIICHHUS 3HAUYE€HUN APOOHBIX BBIPAKEHUH, COJEpkKAIUX OOBIKHOBEHHBIE U
JeCATUYHBIC IPOOH.

[lepexonuTh OT OIHOM (OPMBI 3alUCU YHCEN K JIPYroi (IpeoOpa3oBbIBATH JECATHUYHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHYHYIO, B YAaCTHOCTH B OECKOHCYHYIO
JIECATUYHYIO IPO0OB).

CpaBHHUBATH U yIOPSAI0YUBATH PALIMOHATIBHBIC YHCTIA.

OxpyrisTh uucna.

BBINoaHATE NPUKUAKY W OLEHKY pe3yJbTaTa BBIUYMCICHUMN, OIEHKY 3HAYCHUH YHCIOBBIX
BBIPKEHUM. BBIMOIHATH AEHCTBUSA CO CTENEHSMU C HATypajIbHBIMHU MOKA3aTEISMH.

[IpuMeHATh MPU3HAKU JEITUMOCTH, PA3I0KEHHE HA MHOXUTEIN HATYPAIbHBIX YHCEIL.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3aJla4d, CBSI3aHHBIE C OTHOLUEHWEM BEJIMYUH,
IIPONOPLUOHAIBHOCTBIO BEIMYUH, IPOLIEHTAMU, HHTEPIIPETUPOBATH PE3YIbTAThl PEILICHUS 3a/1a4
¢ Y4ETOM OTrpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckune BbIPaKeHHUs

Hcnonp30BaTh anreOpanyecKyr0 TEPMHUHOJIOTHIO U CHMBOJIMKY, IPUMEHATH €€ B Mpoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPOKEHUHN MPU 3aJaHHBIX 3HAUCHUAX TIEPEMEHHBIX.

BrimonasaTe npeoOpa3oBaHus 1EJIOTO BHIPAKEHUS B MHOTOWICH MPUBEACHUEM MOJAO0HBIX
CJIaraeéMbIX, PaCKpPBITHEM CKOOOK.

BbINONMHATE yMHOXKEHHME OJIHOYJIEHAa HAa MHOIOYJIEH M MHOTOWJIeHa Ha MHOTOYJIEH,
MPUMEHSTh (OPMYITBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIsITh pa3jaoKEHUE MHOTOWIEHOB HAa MHOXKHUTEIM C IIOMOIIBI0 BBIHECEHHS 3a
CKOOKHM OOIIero MHOXUTEIs, TPYNIHPOBKU CIaraeMbiX, IpUMEHEHUs (POpMYyN COKpaIIEHHOTO
YMHOKEHHS.

[TpumeHsTh TpeoOpa3oBaHUsT MHOTOWICHOB JUIS PEIICHUs Pa3luYHBIX 3a7ad U3
MaTeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 pPeaTbHOMN MPAKTHKHU.

Hcnonk30BaTh CBOMCTBa CTEMEHEH C HATYpalbHBIMH IOKa3aTeNsMU AJIs1 MpeoOpa3oBaHuUs
BBIPAKCHUIA.

YpaBHeHHUs M HEPABEHCTBA

Pemiars nuHElHBIE YpaBHEHUS C OJHOW MEPEMEHHOW, MPUMEHSS NpaBUjia Mepexoja OT
HCXOJIHOTO YpaBHEHUS K paBHOCWIBHOMY eMy. lIpoBepsTb, sBISE€TCS JIM YHUCIO KOpPHEM
ypaBHEHUS.

[TpumensTh rpaduueckre METOIbI IPH PEIICHUN JTMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonOupate puMeEpHI TIAp YKCET, SIBISIOMIUXCS PEIICHUEM JTMHEWHOTO YPaBHEHUS C JABYMsI
MePEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM TUIOCKOCTH TpaduK JHUHEWHOTO YpaBHEHUS C JBYMS
MIEPEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOIUTH MPUMEPHI PEIICHHS YPABHEHHSI.

Pemate cucreMbl ABYX JIMHEHHBIX YPAaBHEHUH C JABYMS NEPEMEHHBIMM, B TOM YHUCIE
rpau4ecKy.



CocTaBiATh M peliaTh JMHEWHOE YPABHEHME WM CHCTEMY JIMHEHHBIX YpaBHEHHWIl IO
YCIIOBHIO 3a/1ayd, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1ayd IOJYYEHHBIH
pe3yJbTarT.

DOyHKIUHA

N300paxaTb Ha KOOpPAMHATHOM NpPSIMONM TOYKH, COOTBETCTBYIOIME  33aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3allMCHIBaTh YHUCJIOBBIE MPOMEXYTKM Ha
anreOpandecKoM s3bIKE.

OtMeuaTp B KOOPJAMHATHOW IUJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpPJIMHATaM, CTPOUTh
rpaduku muHeHHbIX GyHkuuid. CTpouts rpaduk GyHKIMH y = [X|.

OnuceIBaTh ¢ MOMOIIBI0 (PYHKINN W3BECTHBIE 3aBUCUMOCTH MEXKIY BETUYMHAMU: CKOPOCTH,
BpeMs, PAacCTOSHUE, [EHa, KOJMYECTBO, CTOMMOCTb, IMPOU3BOAMUTEIBHOCTh, BpeMs, O0BEM
paboTHI.

Haxoaute 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuit cnoco® NpeACcTaBiCHUS W aHalu3a WHGOpMAIUU, WU3BJIEKaThb U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koHny oOyuyenuss B 8 kiiacce oOyyaromuiicss MOIYYUT CHEAYIOLIUME IpPeIMETHBIC
pe3yJIbTaThl:

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayallbHBIE MPEJICTABICHHS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN s
CpPaBHEHHMSI, OKPYIJICHUS M BBIYHCICHUH, HM300paxkaTh NEHCTBUTENbHBIE YHCIIa TOYKaMU Ha
KOOPJMHATHOU IIPSIMOM.

[TpumeHsTh MOHATHE apU(PMETUYECKOTO KBaAPATHOTO KOPHS, HAXOAUTh KBaApaTHbIE KOPHH,
UCTIONB3Ysl TPH HEOOXOIUMOCTH KaJbKYJISTOpP, BBIIOIHATH TNPEOOpa3OBaHUS BBIPAKEHHIA,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yysl CBONCTBA KOPHEN.

Hcnonp3oBarh 3amucu OOJBIIMX M MajbIX YHCEN C TOMOINBIO JECATHYHBIX Jpo0Oer u
creneneit yucna 10.

Auaredpanyeckune BbIPaKeHHUs

[TpuMeHATh MOHATHE CTENEHM C LEeJbIM I0Ka3aTelleM, BBINMOJHATh NPeoOpa3oBaHUs
BBIPAXEHH, COIEPIKALUX CTENEHU C LIEIbIM ITOKA3aTEeJIEM.

BBINONHATE TOXJIECTBEHHBIE NpPeoOpa3oBaHUS pAlMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
MpaBWJI AEMCTBUM HaJl MHOTOWIEHAMHU U aJireOpandyeckuMH IpoOsiMHu.

PacknaapiBaTh KBaIpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumeHsTh TpeoOpa3oBaHus BbIPAKEHUMN JUIsl pellIeHUs pa3InyHbIX 3a/1ad U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHusI U HepaBEeHCTBA

Pemate nuHElNHbIE, KBaJpAaTHBIE YPABHEHMSI U pallMOHAJIbHBIE YpaBHEHUS, CBOJAIIMECH K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEpEMEHHBIMH.

[TpoBoaMTH mpOCTENIINE UCCIENOBAHUS YPABHEHUM M CHUCTEM YpaBHEHUH, B TOM YHCIE C
NpPUMEHEHHEM TpaHUuecKux MpeIcTaBiIeHU (yCTaHaBIMBaTh, HWMEET JM YypaBHEHUE WIH
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexonuTh OT clOBECHONW (OPMYIUPOBKH 3a1auu K e€ anredpanyeckoil Mojaenu ¢
IIOMOLIbIO COCTABJIEHUS YPAaBHEHMUsS WJIM CHUCTEMBl YpPaBHEHWM, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y TOJyYEHHBINH pe3ysIbTar.

[TpyMeHsATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHMS, OLICHKH, PEIATh JIMHEHHBIE
HEPAaBEHCTBA C OJHOM NEepeMEeHHOM M HUX CHCTEMbI, JaBaTh TpadUUEecKyl0 HILTIOCTPALIMIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[ToHuMaTh ¥ UCHIONB30BATh (PYHKIMOHATIBHbBIE IOHATHUS U S3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003Ha4YeHUs), ONPEAENATh 3HaUeHHE (PYHKIIMU 110 3HAUEHUIO apryMeHTa, OlpelessaTh CBOIICTBa
¢byHkuuu no e€ rpaguky.

CrtpouTts rpaduiky dIeMeHTapHBIX QYHKIIUN BHJIA:



y =k/x, y =x2, y=x3,y = x|, y = VX, ONHCHIBATb CBOICTBA UNCIOBON (DYHKIMH 1O €&
rpaduxy.

K koHmy oOydyenus B 9 Kjacce OOYYalOIUIICS MOMYyYUT CIEAYIOIIUE IPEIMETHbIC
pe3yJbTaThI:

Yuciia v BbIYHMCICHHSA

CpaBHMBATh U YHOPSIIOYMBATh pallMOHAJIbHBIE U HPPAL[OHAJIbHBIE YHCIIA.

Bemonuare apudmernueckue ACHCTBHUS C pallMOHAIBHBIMU YHCIAMH, COYETass yCTHBIC U
HNUCbMEHHBIE IPUEMBI, BBIIOIHITH BEIYMCICHHSI C UPPALIMOHATIBHBIMH YHCIaAMHU.

HaxonuTh 3HaueHus: CTENEHEN C LEIbIMU IOKa3aTeNsIMU M KOPHEH, BBIUUCIATH 3HAUYCHUS
YHCJIOBBIX BBIPA)KEHUI.

OkpyrisiTh JEUCTBUTENBHBIE YKCIA, BBINOIHATH IPUKUAKY pe3yjbTaTa BbIUYMCICHUH,
OLIEHKY YMCJIOBBIX BBIPAXKEHUH.

YpaBHeHusI U HepaBeHCTBA

Pemiate inHeliHbIe U KBaJipaTHbIE YpPAaBHEHUS], YPAaBHEHUS, CBOJAIINECS K HUM, IPOCTEeHIINe
IpOoOHO-paOHAIILHBIE YPABHEHUSI.

Pemate cuctemMbl OBYX JMHEHHBIX YPaBHEHUH C JBYMsl MEPEMEHHBIMU U CHUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OHO YPABHEHUE HE SIBIISIETCS JTMHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpanyeckMM CHOCOOOM € TOMOLIbI0 COCTABICHMS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMU.

[TpoBoauTH MpoOCTEHIINE UCCIIEAOBAaHMS YPAaBHEHUNH U CUCTEM YpaBHEHHUH, B TOM YHUCIE C
IPUMEHEHHEM TIpaUuUecKux IMpeacTaBiIeHU (ycTaHaBiIMBaTh, MMEET JIM YpaBHEHUE WIIU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nMHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBAa, M300pakaTh peIlIeHUE
HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3alIMCBHIBATH PEIIEHUE C IOMOIIBIO CHUMBOJIOB.

PemaTh cructembl IMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLINE KBaApaTHOE
HEPaBEHCTBO, M300pakaTh peIlleHNE CUCTEMbl HEPAaBEHCTB Ha YHMCIOBOM NpPSIMOM, 3aluChIBATh
pelIeHe ¢ TOMOIIbI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacrnio3HaBaTh (yHKIMU M3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXeMaTHUECKU PACIOJIOKEHHUE Ha
KOOPJIMHATHO# TI0CKOCTH TpadukoB Gpynkumii Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3, y=1x, y = |X|, B 3aBHCHMOCTH OT 3HauYeHHi1 KOIDDUIHEHTOB, OMUCHIBATH CBOACTBA
(GyHKIHIA.

Crpouth M H300paxaTh cXeMaTW4YecKH TpadUKu KBAJApPaTUYHBIX (YHKIMH, OMHCHIBATH
CBOICTBa KBaJipaTUUHbIX (PYHKLUN 1O UX rpauKam.

Pacnio3naBate kBaJpaTuuHyto (GYHKIHIO IO (popMysie, IPUBOAUTH MPUMEPbI KBAJPAaTHUHBIX
GbyHKIMHI U3 peanbHON )KU3HU, (PU3HKH, TEOMETPUH.

YucioBble MOCIEI0BATEIBLHOCTH H MPOrPecCHH

Pacno3naBaTh apupMETHUECKYI0 M T€OMETPUYECKYIO MPOrPECCUU IMPH PasHBIX CIocodax
3a/1aHusl.

BbINOMHATE BBIYUCIEHUS C HCMOJIb30BaHHEM (QOpMYJT n-ro wieHa apudmernyeckol u
TEOMETPUUECKOM MPOTPECCHM, CyMMBI IIEPBBIX N YJICHOB.

N306paxarh 4ieHbl MOCIe10BAaTEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MIIOCKOCTH.

Pemats 3amaum, cBA3aHHbBIE C YHCIOBBIMU IOCIIEI0BATENILHOCTSMH, B TOM YHCJIE 3aJ1a4H U3
peasibHO JKM3HHU (C HCTIONIBb30BAaHUEM KaJIbKYIISITOPa, HU(POBBIX TEXHOJIOTHUIN).



TEMATUYECKOE IINIAHUPOBAHHUE

7 KJIACC

Ne  HaummenoBaHme pa3jaesioB U

KoaudecTBO 9acoB

duekTpoHHbIe (LM (POBbLIE)

n/n TEM IPOTPaMMbI Bcero KoHTpoabHbIe o0pa3oBaTejibHbIE PeCypPChl
padoThI

1 Yucna v BBIUYKCIICHHS. o5 1 bubmuoreka [JOK

PannonanpHbIE Yncna https://m.edso0.ru/7f415b90
bubmuoreka [JOK

2 AnreOpanyecKue BhIPAKCHHS 27 1 hitps://m.edsoo.ru/7f415b90
bu6mmoreka [IOK

3 Y PaBHCHHsL H HCPABCHCTBA 20 1 https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. 24 1 bubnnorexa [JOK

DyHKIHMN https://m.edsoo.ru/7f415b90
bubmuorexa [JOK

> Tostopenne n 0bodmene 6 . https://m.edsoo.ru/7f415b90

O011ee KOJIMYECTBO YACOB IO 102 5

nporpamMmme
8 KUIACC

Ne  HaumeHoBaHMe pa3jeioB U

KoaunuecTBo 4acoB

JuiekTpoHHbIE (LU pPOBbIE)

n/n TEM HpOTpaMMb! Bcero Kontpoubnbie o0pa3oBaTejibHbIE PeCypPChI
padoThbI
1 Yucna ¥ BEIYUCICHUS. 15 bu6mmoreka [JOK
KBaapatHbie KOpHH https://m.edso0.ru/7f417af8
Yucna 1 BIUUCIICHUS.
2 CT;E;HB c ueniff/l 7 bubmaorexa [JOK
https://m.edsoo.ru/7f417af8
noKazaTeyieM
Anr WYeCKHU
3 BLJ:pZS(pe?{I/I:CKB;HpaTHHﬁ 5 1 bubmorexa [IOK
< https://m.edsoo.ru/7f417af8
TpEXUIICH
4 Anrebpanyeckue BoIpaKEHUSI. 15 1 bubnuorexa [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubnmoreka [JOK
KBanparHbie ypaBHEHUS https://m.edsoo0.ru/7f417af8
6 YpaBHEHUS 1 HEPABEHCTBA. 13 bubnuotexa [JOK
CucTeMbl ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubnmuorexa [JOK
HepaBencTBa https://m.edsoo.ru/7f417af8
8 Oynkuuu. OCHOBHbIE 5 bubmuorexa [JOK
TTOHSITHS https://m.edsoo.ru/7f417af8
9 Oyukuuu. Yuciaosbie 9 bubnnorexa [JOK
byHKIIH https://m.edsoo0.ru/7f417af8
bubnmoreka [JOK
10 TosTopenne u obodmenne 0 . https://m.eds&.ru/7f417af8
O01ee KOJIMYECTBO YaCOB 110 102 5

nporpamMmme



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

Ne  HaumeHoBaHHe pa3/iesioB U KosmyecrBo yacos
/i TeM IDOrDAMMDI KoONTDOALHLL DJIeKTpOHHbIe (LM (ppoBbIE)
porp Bcero OHTpOI ¢ o0pa3oBaTejbHbIE PeCypChl
padoThI

1 Yucna v BBIYKCIICHHS. 9 bubmuorexa [JOK
JIeCTBUTENBHEIE YHCIIA https://m.edso0.ru/7f419d08

, Jpmemnrwmmens | b K
" https://m.edso0.ru/7f419d08

IePEeMEHHOM

3 VYpaBHeHUS U HEPABEHCTBA. 14 1 bubmuorexa [JOK
Cucrembl ypaBHEHUI https://m.edso0.ru/7f419d08

4 YpaBHEHUs 1 HEPABEHCTBA. 16 1 bubnuorexa [JOK
Hepasencraa https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
> DyiiuH 16 1 https://m.edso0.ru/7f419d08

6 Yucnosbie 15 1 bubmuorexa [JOK
0CJIeI0BATEIbHOCTH https://m.edsoo.ru/7f419d08

7 [ToBTOpenue, 06001ICHNE, 18 1 bubmuoreka [JOK
CHCTEMaTH3alKs 3HAHHUIHA https://m.edsoo.ru/7f419d08

O01Iee KOJIHIECTBO YaCOB 110 102 6

nporpamme



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YUYEBHBIU KYPC
«TEOMETPHSI» B 7-9 KJIACCAX

MNOSICHUTEJIBHAS 3AITUCKA

['eomeTpus Kak OJAMH M3 OCHOBHBIX Pa3/eNiOB LIKOJIBHONM MaTeMaTHKH, UMEIOIIUNA CBOEH
LEeNbI0 00ECIeYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacrosoXeHue, ONUpaeTcs Ha JIOTMYECKYH0, JOKa3aTelIbHYyK JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEro o0pa3oBaHUs 3aKI0OYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TMPOBOJUTH JIOKa3aTeJbHbIE PACCYXKIACHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHHS W CTPOUTH KOHTPIPHUMEPHl K JIOKHBIM, TPOBOIMTH
paccyXJIeHUs «OT MPOTUBHOIOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POpPMyIHpOBaTH OOpaTHBIE
YTBEPKACHHUS.

BTopoil nenbro U3ydeHHs T€OMETPUM SIBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pEIIeHNH KaK MaTeMaTU4YeCKUX, TaK M MPAKTHUECKUX 3a/1ay, BCTPEUAIOLIUXCS B pealbHOU
xu3HU. OOYYaromuiics TOHKEH HAYYHTHCS OIPENEIUTh T€OMETPHUECKYIO (HUTypy, ONHUCATh
CIIOBaMHU JAaHHBI UYepTEX WIM PUCYHOK, HAWTH IUIOMIA[Ib 3€MEJIBHOTO y4YacTKa, PacCUUTaTh
HEOOXOAMMYIO [UITMHY OITOBOJIOKOHHOTO KaOensi win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHUS B U3YYCHUU TCOMETPHH.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4yaroUIMiicsi y4WUTCS  CTPOMTH
MaTeMaTUYeCKUe MOJENU pEalbHbIX JKU3HEHHBIX CHUTYallli, MPOBOJUTH BBIYUCICHUS U
OLICHMBATh aJIEKBATHOCTb I1OJIy4EHHOT'O pe3yibTara.

KpaitHe BaxHO MOAYEPKUBATH CBA3M TE€OMETPUU C JPYTUMU YYEOHBIMU MpeIMeTamH,
MOTHUBUPOBATh  HCIIOJNB30BaTh  ONPEACICHHS  TI'eOMETPUYECKUX  (QUryp U TOHSTHIA,
JEMOHCTPUPOBATh MPUMEHEHUE TOJTYYCHHBIX YMEHUN B (U3MKE U TEXHHUKE. DTH CBsI3U Hanboiee
ApKO BUIHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cooTHOIEHUs», «MeTo KoopauHaT»
u «Teopema IIudaropay.

VY4eOHnbiii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJEp’KaHUs:
«['eomerpuueckne ¢Gurypsl u uX CBOHCTBay, «M3MepeHHe TIeOMETPUYECKHX BEIHUUHY,
«/lexapToBBl  KOOpAWMHATBl Ha  IJIOCKOCTW», «BekTopbl», «JIBUKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mMo100us».

Ha u3yuenne yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 gacos (2
yaca B Helledr), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA

7 KVIIACC

HauanpHbele moHATHsA reoMerpuu. Touka, mpsmasi, OTpe3OK, Jiyd. Yrosu. Buasl yrios.
BeprukanbHele ©  cMexHble yrael. buccekrpuca yrma.  JlomaHas, MHOTOYTOJIBHUHK.
[TapayueabHOCTB U MEPIIEHIUKYISAPHOCTD NPSAMBIX.

Cummerpuunble Gurypbl. OCHOBHBIE CBOMCTBA 0CE€BOI cUMMETpHUH. [IpuMepsl cuMMeTpuu B
OKPY’KaIOILEM MUDE.

OCHOBHBIE ITOCTPOEHHUS C TOMOIIBIO IUPKYJIS U JIMHEWKHU. TpeyronpHUK. BeicoTa, MeauaHa,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKa.

CpoiicTBa W TpU3HAKW pPaBHOOEAPEHHOrO TpeyroibHUKa. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M IpU3HAKU MapajuieNbHbIX NpsMbIXx. Cymma yrioB TpeyrojbHuKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[TpsimoyronbHbIN  TpeyrosbHUK. CBOMCTBO MEAMaHbl MNPSMOYIOJIBHOTO TPEYrOJbHUKA,
IPOBEAEHHOW K runoreHyse. [Ipu3Haku paBeHCTBa NPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
ITpstMOyTONBHBIN TPEYToJIbHUK € yrioM B 30°.



HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U O0oNblIel CTOpoHe TpeyroyibHUKa. [lepneHIuKyIsp U HaKJIOHHAs.

['eomeTrpuueckoe MecTo TOuyeK. buccekTpuca yria M CEpeAMHHBIA MNEPHEHAMKYISAP K
OTPE3KYy KaK FreOMeTpUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XopAa M JuaMeTp, HUX CBOMCTBa. B3auMHOe pacroyiokeHue
OKpykHOcTH M mIpsiMoil. KacarenbHas u cekymas K OKpyKHOCTH. OKpY»HOCTb, BIIUCaHHas B
yroi. BrimcanHas 1 onucaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KIIACC

UYerpipéxyronpauku. [lapamrenorpamMm, €ro npuU3HakM M CBOMCTBA. YacTHele ciydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), X NpU3HAKU U cBoicTBa. Tpamerus,
paBHOOOKas Tpanenus, e€ CBOWcTBa 1 Mpu3Haku. [IpsaMoyronbHas Tpanenus.

Meron ynBoenus meauansl. llenTpanbHas cummerpus. Teopema @aneca u teopema o
IPONOPLUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEyrojabHUKA U Tpaneuuu. L{eHTp macc TpeyroiabHuKa.

[Tomobue TpeyronbHUKOB, K03pdumuent momodus. [IpuzHaku MomgoOusl TPEYroJbLHUKOB.
[Tpumenenue moo0Us MU PEIICHUH MTPAKTHYECKUX 3aau.

CpoiictBa miomianeii reomerpudeckux ¢uryp. Dopmynsl Ui IMIJIOMIATU TPEYroJbHHKA,
napasuiesnorpaMma, pom6a u tpaneuuu. OTHOILIEHHE MIIOAACH MOA00HBIX pUryp.

Brraucnenue miomniaaeii TpeyroibHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTOi Oymare.

Teopema ITudaropa. [Ipumenenue Teopemsl [ludaropa npu penieHnn NpaKTUYECKUX 3a/ad.

CuHyCc, KOCHHYC, TAaHI€HC OCTpPOro YyrIjla MpsIMOYTOJIbHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHoMmerpuueckue GyHkuuu yrios B 30, 45 u 60°.

BrnucanHble ¥ LEHTPaJIbHBIE YIVIBI, YTOJI MEXKJIY KacaTeIbHOW M XOPAOW. YTIUIBI MEXIY
XOpAaMM UM CEeKylMMHM. BrnucaHHble W ONMCaHHBIE UYETBIPEXYTOJIBHMKH. B3aumHoe
pacrionioxxeHue JByX OKpyxkHocted. Kacanme oxpyxuocteit. OOmue KacartelbHblE K JBYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tanresc yrioB ot 0 7o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
DopMyIbI IPUBEICHUS.

Pemenne TtpeyronpHukoB. Teopema KOCHMHYCOB U TeopemMa CHHYCOB. PemieHue
MPAKTUYECKHX 3aJau C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoGpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpOU3BENEHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, anuHa (MOIynab) BEKTOpa, COHANpPABIEHHBIE BEKTOPbI, MPOTHBOIOIOKHO
HaIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMM HaJ
BeKTOpaMHu. PaznokeHue BeKTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BeKTOpA.
CxkansipHO€E ITPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /Il HAX0XKI€HUS JAJIUH U YTJIOB.

JlexapTOBbI KOOP/IMHATHI HA TUIOCKOCTH. Y paBHEHMSI IPSIMOM U OKPYKHOCTH B KOOpAMHATAX,
NEpPECEUCHNE OKPYKHOCTEN U NPAMBIX. METOl KOOPAUHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJITMHA OKpYX)HOCTU. ['panycHas W paauaHHas Mepa yria,
BBIUNCJIEHHME JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, CerMeHra.

JIBuKeHMsI TJIOCKOCTH U BHYTPEHHUE CUMMETpUU (UTyp (3J€MEeHTapHbIE MPEICTaBICHH).
[TapaiensHslil nepenoc. 1loBopor.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpaMMbl YyueOHOro Kkypca «l'eomerpusi»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBIEHUEM UHTEpeca K MPOIUIOMY U HACTOALIEMY PpOCCHUMCKOW MAaTeMaTUKH,
LEHHOCTHBIM OTHOILLIEHUWEM K JOCTH)KEHHMSIM POCCHUMCKMX MAaT€MAaTUKOB U POCCUHCKOH
MaTEeMaTUYECKOU MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3alldd ero Ipas,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETYp TPaKIAHCKOTO oOIIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLIUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AKTHMBHOE YYacTHE€ B PEIICHUM NPaKTUYECKHX 3a/ady MaTeMaTUYECKOH
HANpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTHYECKOT0 00pa30BaHUs Ha MPOTSHKEHUH BCEi
JKU3HU JJIs1 YCHEIIHON MpoecCUOHANBHON IeATEeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHHEM WHIUBUAYAIbHOM TpPAaeKTOpUM OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY U 3CTETHYECKOMY BOCIPHITHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, pELICHUH, pacCyKI€HUIN, YMEHUIO BUJETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHEHTaIle B AESITETbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, NpPHUpPOAbI U OOLIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(depbl 4YelIOBEYECKOW MeATeNbHOCTH, ITAloB €€ pa3BUTUSA U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKUA U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM [IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENIBCKON IEATEIbHOCTH;

6) ¢pusuveckoe BocnuTaHue, popMmupoBaHue KYJbTYPHI 310POBbSI M 3MOLMOHAIBLHOIO
O1aronosy4us:

TOTOBHOCTBIO MPUMEHSTh MaTEMAaTUUECKUE 3HAHUSI B UHTEPECAaX CBOETO 3J10POBBs, BEACHUS
3I0pOBOr0 00pasa >KM3HH (340pOBOE MUTaHHE, COATIAaHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynspHas (u3nUecKkas aKTUBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa PedICKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ MpaBa APyroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTallel Ha MPUMEHEHHEe MaTeMAaTUYeCKUX 3HAHMW JJIs pelleHus 3ajJad B 00JIacTu
COXPAHHOCTH OKpYXKAIOIIeHl cpeabl, MIAHUPOBAHUS IOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCHEACTBUM ISl OKpY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOTMYECKUX
npo0JieM U yTel X pelieHus;

8) ajanTanust K MN3MEHAIOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YHCIIE YMEHUE YUYHUTHCS y IPYTUX
JIOJIeH, MPUoOpeTaTh B COBMECTHOW NESATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTEHIIUU W3
OIBITA IPYTHUX;



HEOO0XOIMMOCTHIO B (JOPMHUPOBAHUHM HOBBIX 3HAHUI, B TOM 4ucie (OpPMYIHPOBATh UJEH,
HOHATUS, TMIIOTE3bl 00 0OBEKTaX M SABJICHMSX, B TOM UYHUCIIE paHEe HEU3BECTHbBIX, OCO3HABAThH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbIC pEIICHUS W JEHCTBHUA,
(bopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIEICTBU, (POPMUPOBATH OIBbIT.

METANPEIMETHBIE PE3YJIbTATBI
IMo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l cTBUS
Ba3oBrble JJornueckue aeiicTBuA:

BBISIBJISITH U XapaKTEPHU30BAaTh CYHICCTBCHHBIC IPU3HAKH MATEMATHUYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpPU3HAK KIACCU(PUKALNWMK, OCHOBAaHUS [UIsi OOOOMICHUS U
CpPaBHEHHUSI, KpUTEPUU TTPOBOAUMOIO aHAIIN3a;

BOCIIPUHUMATh, (OPMYITUpPOBAaTH M MPEOOPA30BHIBATH CYXKICHUS: YTBEPIUTCIBHBIE U
OTpHUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IMPOTHUBOpEYHUs B (PakTax,
JMaHHBIX, HAOMIONEHHUSX U  YTBEPXKICHHUSX, TMpeajaratb KpUTEPUU JUIS  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JeNlaTh BBIBOJBI C HCIOJIB30BAaHMEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3duparh J0Ka3aTeabCTBA MaTEMaTHYECKHX YTBEPXKIEHUH (MpsMble M OT MPOTHUBHOTIO),
MPOBOANWTH  CAMOCTOSITEIbHO  HECIIOKHBIE ~ JIOKA3aTeJbCTBA  MAaTeMAaTUYeCKUX  (DaKTOB,
BBICTpAaUBaTh AapryMEHTAallMI0, TMPHUBOJUTH MPUMEPhl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PacCyX/ICHHUS;

BBIOHpaTh CIIOCO0 pelieHus y4eOHo# 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMPATh HanOOJIee MOIXOAIINN C YUETOM CaMOCTOSTENLHO BBIICTICHHBIX KPUTEPUEB).
basoBble ucciieqoBaTe/bCKHe 1eHCTBUSA

WCIIOJI30BaTh BOMPOCH KaK HMCCIIEIOBATEIHCKUM MUHCTPYMEHT MO3HAHUsA, (GOPMYIUPOBATH
BONPOCHI, GUKCUPYIOIIKE TPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTENILHO YCTAaHABIUBATh UCKOMOE
U JaHHOe, (OopMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO TTO3UIIUI0, MHEHHUE;

MPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY TIUIaHy HECIOXKHBIH HSKCIIEPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE I10 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTHUYeCKOro OOBEKTa,
3aBUCHUMOCTEN 00BHEKTOB MEXAY COOO0i;

CaMOCTOSITENIbHO (POpMyJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJlbTaTOB, BHIBOJOB U
00001IeHNI];

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TaKKe BBIIBUTaTh MPEATOIOKEHHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTh MH(DOPMAIMH, JAHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1a9H;

BBIOMpPATh, AaHAIM3UPOBATh, CUCTEMATU3MPOBATh M WHTEPIPETUPOBATH HMHQPOPMAIIUIO
pa3IMYHBIX BUJOB U (DOPM TPE/ICTABICHHUS,

BbIOMpaTh (opMy MpeacTaBieHUs HHGOpPMALMU M WUIIOCTPUPOBATh pellaeMble 3ajadu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

OLICHMBAaTh HAAEKHOCTh HMH(OpPMALMM TO KPUTEPHSM, NPEUIOKEHHBIM YUHUTEIEM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE HeiiCTBUS:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXKIEHHUS B COOTBETCTBHUHU C YCIOBUSMHU H IICIISMHU

oOuIeHus1, sICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M HMUCHMEHHBIX



TEKCTaX, JaBaTh MOSACHEHMS IO XOJy pELICHUs 3aJa4d, KOMMEHTHPOBATH ITOJy4YEHHBIN
pe3ysbTar;

B X0J¢ OOCYXICHHS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEeMbl, MPOOJIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJEH, HALlEJICHHbIE HAa MOMCK PELICHMs, COINOCTaBIAThH CBOU
CYXJIEHUS C CYXICHUSMHU JPYTrUX YYaCTHHKOB JUANOTa, OOHAPYKMBATh Pa3IMYMe U CXOJCTBO
HO3ULIUH, B KOPPEKTHOU opme HOpMyIUpOBaTh Pa3HOIIACHSI, CBOU BO3PAKEHHUS;

NPEICTaBIATh PE3YyIbTAaThl PEUICHUs 3aJay, SKCIEPUMEHTA, HCCIEIOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopmarT BBICTYIJICHMA C Y4€TOM 3aJad HpPE3eHTaluu |
O0COOEHHOCTEHN ayAUTOPUH;

IIOHUMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHIUBHIyalbHOH pabOThI MpH
peleHn: y4eOHbIX MaTeMaTHYECKUX 3a7ay;

IPUHUMATh LENb COBMECTHOM J€SATEIbHOCTH, IJIAHWPOBAaTh OPraHU3allMI0 COBMECTHOM
paboThl, pacnpeaenaTh BUAbI padoT, JOroBapuBaThCs, 00CYK1aTh MPOLECC U Pe3ybTaT padoThI,
0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TIPYMIOBBIX (opMmax paboTel (0OcykaeHus, oOMEH MHEHHSMH, MO3TOBBIC
IITYpPMbl M JPyTUE), BBINOJHATH CBOIO 4YacThb paOOThl U KOOPIMHHPOBATH CBOU JEHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaHJblI, OLIEHWBAaTh KAayeCTBO CBOETO BKJIAJa B OOLIMHA MPOAYKT II0
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTABJISITH IJIaH, AITOPUTM pPEIIeHHs 3a/1aydl (WM €ro 4acTh), BHIOMPATh
croco0 pemeHHst ¢ Y4E€TOM HMEIOUIUXCS PECypCcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

BIIQJIETh CMOCOOAMU CaMOTPOBEPKH, CAMOKOHTPOJS TMpollecca W pe3ylbTara pelleHus
MaTeMaTHYeCKOM 3aa49H;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPH PEIICHUH 3aJa4l, BHOCHUTH
KOPPEKTUBBI B JIEATETLHOCTh HAa OCHOBE HOBBIX OOCTOSATENbCTB, HAWJEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yjbTaTa IESTENIbHOCTH IIOCTABJIEHHOW LIEIM MU YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WIIA HETOCTHKEHUS 1EJIM, HAXOIUTh OIMNOKY, 1aBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATHBI
K koHiy o6ydenus B 7 Kjaacce 00yJaromuUics MOIyYUT CIETYIONIUE TPeIMETHbIE Pe3yIbTaThI:
Pacno3snaBaTh HM3yueHHBIE TeoMeTpuueckue (UTryphl, OINpeAeNsiTh HUX B3aUMHOE
pacroyio’)keHue, M300pakaTh T'€OMETPHUYECKHE (UTYpHI, BBIIOIHATH YEPTEKU IO YCIOBHUIO
3amaun. M3MepsATh NWHEHHBIE W YIJIOBBIE BENMYMHBL. PemaTe 3a7auv Ha BBIYMCIICHHWE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.
Jenate rpyOyr0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIIMYMH MPEAMETOB B PEaIbHOM KHU3HH,
pa3sMepoB MPUPOHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX OOBEKTOB 10 MOPSAIAKY BETUYHHBI.
CTpouTh 4epTexku K FT€OMETPUYECKUM 3aa4aM.
[lonb30oBaTbcsd NPU3HAKAMU PABEHCTBA TPEYIOJBHHUKOB, HCIIONb30BAaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.
IIpoBOIUTE JIOTHYECKUE PACCYKICHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.
[Tosmp30BaTbcAd NMPU3HAKAMHU PABEHCTBA INPAMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIbBHOIO TPEYrOJIbHUKA, B PpELICHUU
TEOMETPUYECKHX 3a7au.



OnpenensaTh MapajuIeabHOCTh HPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3zyeT ¢ HUMH
cexymas. OnpenensaTs NapauieIbHOCTh MPSIMBIX C IIOMOILBIO PaBEHCTBA PACCTOSHUM OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JAPYroy IpsiIMOiA.

Pemate 3amaun Ha KieTyaTon Oymare.

[IpoBOoAMTH BBIYMCIEHUS M HAXOAUTh YHCIOBBIE M OYKBEHHbIE 3HAU€HUS YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  HUCIOJIb30BAaHMEM CYMMBl yIVIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEYCHUH JBYX HapaIebHBIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1auu Ha HaXOKJCHHUE YTJIOB.

Brnaners moHATHEM r€OMETPHUYECKOr0 MECTa TOUEK. Y METh OIPENENIATh OUCCEKTPUCY yIia U
CEpEIUHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUYECKHE MECTa TOYCK.

DopMynMpOBaTh ONpPEACIICHUS OKPYXHOCTM M Kpyra, XOpAbl U JIHaMeTpa OKPYKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOMCTBA IIPU PEILICHUU 3aay.

Biamers moHATHEM OINKMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
ueHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEpEceKaroTcs B
OJHOM TO4YKE, M O TOM, 4YTO CEPEAMHHBIC IEPIEHIUKYISPBl K CTOPOHAM TPEYrOJbHUKA
IIEPECEKAIOTCS B OAHON TOUKE.

Biamere noHsATMEM ~ KacaTenbHOM K  OKPYKHOCTH, IIOJB30BAaThCS TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeJIbHON U paaunyca, IPOBEIEHHOIO K TOYKE KacaHUsl.

[lonp30BaTbcs  NPOCTEHIIMMHU  T€OMETPUYECKMMH  HEPABEHCTBAMH, IIOHMMAaThb  HUX
IIPAKTUYECKUNA CMBICII.

IIpoBOUTHE OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS € IOMOILBIO LIUPKYJIS U JIUHEHKH.

K koH1y o0yuenus B 8 kj1acce 00yJaromuiics MoJIyduT CIEAYIOIINUE TPpeIMeTHbIC Pe3yIbTaThl:

Pacnio3snaBath OCHOBHBIC BHUBI YETHIPEXYTOJBHUKOB, WX BJIEMEHTHI, IOJb30BaThCS HX
CBOMCTBAMM MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATH CBOMCTBA TOUKH MEPECEUEHUS MEIUaH TPEYroJbHUKA (IIEHTPaA MAcc) B PEIICHUH
3a/1au.

Bnaners moHsiTHEM CpeHEW JTWHUU TPEYroJbHHUKA M TpaIeluu, MPUMEHSATh WX CBOMCTBA
IpU pElIeHUH reomerpuueckux 3anad. l[lomp3oBarbes TeopeMod Paneca U TeopemMoll O
MPOTOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUYECKUX 3a]1a4.

[TpuMeHsTh pU3HAKU TTOI00US TPEYTOIHHUKOB B PEIICHUH T€OMETPUUYECKUX 3a/1a4.

[Tonp3oBatbes TeopeMoit [Tudaropa uist pemeHns: TEOMETPUUYECKUX U TPAKTUYECKUX 3a/1ad.
CTpouTh MaTeMaTUYECKYI0 MOJIENb B MPAKTUUYECKUX 3a]1a4aX, CAMOCTOSITENBHO JIeJaTh YEPTEXK U
HaXO0JIUTh COOTBETCTBYIOIIUE JJTUHBI.

Brnanete MOHATHAMM CHHYCAa, KOCHMHYCa M TaHT€HCA OCTPOro yria MpsSMOYrOJIbHOTO
TpeyroibHUKA. [101630BaTHCS STUMU TTOHATUSMH IS PEIISHUS MPAKTHUECKUX 3a/1a4.

Boruncnsate  (pa3nuuHbIMH - cOcO0aMM) — IJIOMIAAb  TPEYroJibHUKAa W IUIOLIAAd
MHOTOYTOJBHBIX QuUryp (MOIB3ysACh, TJe HEOOXOAMMO, KaldbKymsTopoMm). I[IpumeHsTH
MOJIy4YeHHbIE YMEHUS B MPAKTUUYECKUX 3a7auax.

BrnaneTs MNOHATHSMU BOUCAHHOTO M IIEHTPAJIBHOTO yIjla, WCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX yIJIaX, yIJIax MEXAY XOopJaMu (CeKyIIMMH) U Yriie MeXIy KacaTelbHOW U XOpAoi
NP PEIIEHUN TEOMETPUUIECKUX 3a]1a4.

Brnaners NOHSATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATh CBOMCTBA OMHUCAHHOTO
YETRIPEXYTOJIbHUKA TIPU PEIICHUH 3a/1a4.

[IpuMeHATh TOJIy4eHHbIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MATEMaTUUYECKUE MOJAENU s
3a/1ay peasbHOM KU3HU M TTPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHUEM TT0T00US
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOX0IUMO, KATbKYIATOPOM).
K xoniy o0ydeHus B 9 kijaacce o0yJaronuuics MOTyIUT CICIYIONTUE TPEIMETHBIC PE3YJIbTATHI:

3HATh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YTJIOB, HAXOAUTH C UX TIOMOIIBIO PA3INIHBIC
3JIEMEHThl TPSIMOYTOJBHOTO TPEYroJIbHUKA («pElIeHUEe MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxomuTh (¢ MOMOIIBIO KATbKYISATOPA) ITHHBI U YTIIbI ISl HETAOJIMYHBIX 3HAYCHUN.



[Tonp30BaTbesa (hopMynamMu MPHUBEICHHS U OCHOBHBIM TPHUTOHOMETPHUECKUM TOXKIECTBOM
JUIS1 HAXOXKIEHUSI COOTHOLIEHUI MEX1y TPUTOHOMETPUUECKUMU BETUUMHAMM.

Hcnonp30BaTh TEOpPEMbI CUHYCOB U KOCHHYCOB ISl HAaXOXACHUS Pa3IMYHBIX 3JIEMEHTOB
TpPEeYrojbHUKa («pelIeHUEe TPEYroJbHUKOB»), IPUMEHATh WX IMPU PEHICHUH TeOMETPUYECKHX
3a/1a4.

Bnaners moHsTHsAMH mpeoOpa3oBaHUs MOJOO0US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. [lonp3oBarbest cBOMCTBaMU 110100 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATD JUTMHBI U
HAXOJUTh YIJbl Y oa00HBIX (uryp. [IpumeHsTs cBoMCcTBa MOAOOMS B MPAKTHUECKUX 3a/ladyax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (DUTYDP B OKPY’KAIOIIEM MUpE.

[Tonb3oBaTbcd TeOpeMaMu O NPOU3BEIACHUU OTPE3KOB XOpJI, O MPOU3BEIECHUHM OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMH, IOHUMAThb WX TEOMETPUYECKUI U (QU3UYECKHIl CMBICI,
IPUMEHATh UX B PEHICHUH T€OMETpUYEeCKUX U (usnueckux 3anad. [IpumeHsTh ckaiasipHoe
MIPOU3BE/ICHNE BEKTOPOB ISl HAXOXKACHHS JIUH U YIJIOB.

[lonb3oBaTbcsi METOOM KOOpAMHAT HA IUIOCKOCTH, MPUMEHSATh €ro B pEILICHUU
F€OMETPUUYECKHUX U MTPAKTUUYECKUX 3a/1ay.

Bragers MoHATUSMU NPaBUIBHOTO MHOIOYTOJIBHHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI J1yTU
OKPY’KHOCTM M PpaJuaHHON MEpbl YIVIA, YMETh BBIUUCIATH IUIOIIAAb KpPyra M €ro 4acrem.
[TpyMeHSTD MOJIy4eHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomuth ocu (MU LEHTPHI) CUMMETpUU (PUTYp, MPUMEHSTh ABWKEHUS IUIOCKOCTH B
IPOCTEUIINX CIIyqasiX.

[IpuMeHATh NOJIy4eHHbIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MATEMaTUYECKUE MOJENIU s
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLUE BHIUUCICHUS C IPUMEHEHUEM OJ00US
U TPUTOHOMETPHUECKUX (PYHKIMH (TIOJIB3YSCh, I71e HEOOX0IMMO, KAIBKYITOPOM).

TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
No KosmmyecrBo yacoB
HaumeHoBaHue pa3ieioB u JyekTpoHHbIE (IU(PPOBBIE)
n/n TeM NPOrpaMMbl Bcero KonTpoubnbie o0pa3oBaTe/ibHbIE PeCypPChI
padoTbI
[Ipocreiimme
1 reoMeTpuyeckue GUrypsl u 14 bubnmnoreka [JOK
uX CBOMCTBa. M3MepeHue https://m.edsoo.ru/7f415e2e
F€OMETPUYECKUX BEITMYUH
bubnunorexa LIOK
2 TpeyrombHiin 22 . https://m.edsoo.ru/7f415e2e
3 [TapamtensHble npsMBbIE, 14 1 bubmuorexa [IOK
CyMMa YTJIOB TPEYrOJIbHUKA https://m.edsoo.ru/7f415e2e
¢ Teomerpmcae 14 ) bubmiorera LLOK
P https://m.edsoo.ru/7f415e2e
MTOCTPOEHUS
5 [ToBTOpeHue, 0600IIEHNE 4 1 but6mmoreka [IOK
3HaHUH https://m.edsoo.ru/7f415e2e
O01mee KOJMYECTBO YACOB IO 68 4
nporpamme



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KIIACC

Ne KoandecTBo yacos
HaumeHoBaHue pa3jiesioB u duekTpoHHbIe (LM (POBbLIE)
n/n TeM NPOrpaMMbl Bceero KonTpoubHbIe o0pa3oBaTesibHbIE PeCypPChI
padoTbI
N bub6nmoreka [IOK
1 Herwipexyromsuucu 12 1 https://m.edsoo.ru/7f417e18
, epetuesuerens |y Biomowslok
pOTIopH P ’ https://m.edsoo.ru/7f417e18
0JJO0HBIE TPEYTOJIbHUKU
IInomans. HaxoxaeHnue
3 IJI0IIAaA€H TPEYTrOIbHUKOB U 14 1 bu6nmoreka [IOK
MHOTOYTOJIbHBIX (DHTYD. https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Havana 10 1 bubnnorexa [JOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
Vribl B OKpYKHOCTH.
, Dmemmesome |y Bomewsioc
peXyT ) https://m.edsoo.ru/7f417e18
KacarenbHble K OKPYKHOCTH.
Kacanue okpyxxHocTeR
5 [ToBTOpEeHME, 0000IIIEHNE 4 1 bu6nmorexa LIOK
SHAHHH https://m.edsoo.ru/7f417e18
O01I€ee KOJIUYECTBO YaCoOB 10 68 6
nporpamMmme
9 KJIACC
Ne Koan4yecTBO 4acoB
HaumeHoBaHue pa3jie/ioB u JuiekTpoHHbIE (UG POBDbIE)
n/n TeM NPOrpaMMbl Bceero Konrpoimnsie o0pa3oBaTe/ibHbIE PeCypChl
padoThI
L ocmmyonn momyoon 16 . BuGiotera LIOK
Y yCOB. https://m.edsoo.ru/7f41al2c
Pemienne TpeyroibHMKOB
2 | Morpmeenme commmomenas | 10 . Buaoterca LIOK
p https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bubnmnorexa LIOK
3 Bexropnl 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOpIMHATHI Ha 9 1 bubnuoteka [JOK
TIJIOCKOCTH https://m.edsoo.ru/7f41al2c
;e mororomt | g B 10K
by Ham https://m.edsoo.ru/7f41al2c
Kpyra. Beraucnenue miomanen
6 | JIBWmKeHHS INTOCKOCTH 6 bubmorexa I[IOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001ICHNE, 7 5 bubnunoreka LIOK
CHUCTEMATH3ALMs 3HAHWHA https://m.edsoo.ru/7f41al2c
O011ee KOJIUYECTBO YaCcOB IO 68 6

nporpamme



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KJIACCAX

MNOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM LH(pOBOM MUpPE BEPOSTHOCTh U CTATHUCTUKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAYMMOCTb, KaK C TOUYKH 3PEHHS MPAKTHUECKUX MPUIIOKEHUHN, TaK U X POJIM B 0Opa3OBaHUH,
HE00X0MMOM KaxkaoMy 4enoBeky. Bo3spacraer uucino npodeccuii, mpu oBiIageHUH KOTOPBIMU
TpeOyeTcst xopomras 0a30Basi MOATOTOBKA B OOJACTH BEPOATHOCTH M CTATUCTHKH, TaKas
HOJArOTOBKA Ba)KHA JUISI IPOAOJDKEHMs OOpa3oBaHMs W JUIsl YCHEIIHOW npodeccroHaIbHON
Kapbephbl.

Kaxxaplil 4yesnoBeK MOCTOSHHO IPUHUMAET PEIIEHUS HA OCHOBE UMEIOIIUXCS Y HETO IaHHBIX.
A 111 000CHOBaHHOTO MPHUHATHUS PEIICHHS B YCIOBUSAX HEIOCTAaTKa WM U30BITKAa HH(DOpMAIUK
HEOO0X0ZMMO B TOM 4YHCIE XOpOLIO CHOPMHUPOBAHHOE BEPOSITHOCTHOE M CTATHCTUYECKOE
MBILLUICHHUE.

IMeHHO 1O03TOMY OCTpO BCTajla HEOOXOAUMOCTb CGHOPMHPOBATH Yy OOyYaroIIUXCs
(YHKIIMOHAJIbHYIO TI'PAMOTHOCTb, BKJIIOYAIOLIYI0 B ce€0S B KayecTBE HEOTbEMJIEMOM
COCTAaBJIAIOLICH yMEHHE BOCHPUHHUMATb M KPUTHYECKH aHAIM3MPOBaTh HHGPOPMALHUIO,
IPEJICTaBICHHYI0 B pa3Iu4HbIX (OpMax, IOHMMATh BEPOSATHOCTHBIM XapakTep MHOTUX
pEaIbHBIX ITPOLIECCOB U 3aBUCUMOCTEH, TPOU3BOIUTH POCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4YeOHOM Kypce€ C OCHOBHBIMU IpPUHLMIIAaMU cOOpa, aHaiuW3a U
IpPEICTaBICHUs JaHHBIX U3 Pa3JIMUHbIX cep XKU3HM OOLIeCTBa M rocyJapcTBa MpUOOIIAeT
oOydaromuxcsi K OOIEeCTBEHHbIM HHTepecaM. l3yueHue OCHOB KOMOMHATOPUKU pPa3BUBAET
HaBBIKM OpraHM3aluu Iepebopa M MojcuéTa 4yuciia BapUaHTOB, B TOM YHUCIE B IPUKIIAJHBIX
3a1adax. 3HAKOMCTBO C OCHOBAMH TeOpHUHU TpadoB cO3MaET MaTeMaTHUECKUH (QyHIaMEHT JUis
dbopMHpOBaHUS KOMIIETEHIMH B 00JacTM MHPOPMATUKU U LUQPOBBIX TexHoJorui. Ilpu
U3YYEHUHU CTaTHUCTUKM W BEPOATHOCTH OOOramiaroTcsi MpeAcTaBlIeHUs oOO0ydaroumxcs o
COBPEMEHHOM KapTHMHE MHpa M METOJaX €ro UccieioBaHus, (opMupyercs MOHMMaHUE POJU
CTaTMCTUKM KaK MCTOYHHMKA COLMAJIbHO 3HAYUMOW HMH(OpPMALMKM U 3aKJIaJbIBAlOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUS.

B cooTrBercTBMM ¢ [aHHBIMM LEISIMM B CTPYKTYpe HpOrpaMMbl ydeOHOro Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOIO OOIIEro OOpa3oBaHMs BBIJIENEHBI CIEAYIOIINE
coJiepkaTebHO-MeToauueckue TuHuu: «lIpeacrapnenue JaHHbIX U ONHUcAaTeIbHas CTATUCTUKAY,
«BepoatHocTh», «DneMeHTbl KOMOMHATOPUKHY, «BBeaeHne B Teoputo rpagoBy.

Copnepxanne nuHuu «llpencraBieHune AaHHBIX M ONMCATENbHAs CTATUCTHKA» CILYKHUT
OCHOBOH 111 (hOPMUPOBAHMSI HABBIKOB pabOTHl ¢ MHPOPMALMEH: OT YTEHUS U MHTEpIpEeTaluu
uH(popmaluu, TMpeAcTaBICHHOW B TabnuIax, Ha auWarpaMmax u rpadukax, 10 cOopa,
IIPEJICTaBJICHNS U aHAJIM3a JAHHBIX C HCIIOJIb30BAaHUEM CTaTUCTHUUECKUX XapaKTEPUCTUK CPEIHUX
u paccenBanus. PaGotast ¢ naHHbIMH, OOy4aroluecsl y4arcs CUMTHIBATh U MHTEPIPETHPOBATDH
JaHHBIE, BBIIBUIaTh, apryMEHTHPOBATh M KPUTHKOBATh MPOCTEUIINE TMIIOTE3bI, Pa3MBIILIATh
HaJ (akTopamH, BBI3BIBAIOIIMMU HW3MEHYMBOCTh, M  OLIGHMBAThb MX BJIUSHHE Ha
paccMaTpuBaeMble BETMUHUHBI U ITPOLIECCHI.

WHTYyUTHBHOE  NpEICTaBI€HWE O  CIy4alHOW  W3MEHYMBOCTH,  HCCIEAOBaHHUE
3aKOHOMEPHOCTEN M TEHACHLMH CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM AJI M3YYEHUS TEOPUU
BEpOATHOCTEW. boinblioe 3HaueHHE UMEIOT MPaKTUYECKHE 3aJlaHusl, B YACTHOCTH OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIETISIMH.

[ToHsiTie BEPOATHOCTH BBOJUTCS Kak Mepa MpaBaomnogoOus ciydaidHoro cooOwitus. Ilpu
U3y4eHHH y4eOHOro Kypca oOydaromuecs: 3HaKOMSTCS ¢ MPOCTEHITMMHI METOIaMH BBIUMCIICHUS
BEPOATHOCTEH B CIIy4allHBIX HKCIEPUMEHTaX ¢ PaBHOBO3MOKHBIMH HJIEMEHTapHBIMU HCXOJaMH,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojee CIOXHbIE 3amauu. B
y4eOHBIM Kypc BXOJAT HadalbHbIE MPEJICTABICHHS O CIyYalHBIX BEJIMYMHAX U UX YHUCIOBBIX
XapaKTEpUCTHKAX.



B pamkax y4eGHOTrO Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYarOIIUXCS C MHOKECTBAMH U
OCHOBHBIMH OIEpalUSIMU HaJ] MHOXECTBAMH, PACCMATPUBAIOTCS MPUMEPHl MPUMEHEHHS IS
pemieHns 3ajad, a TaKKe HCIOJIb30BaHUS B JAPYrMX MaTeMaTHYECKHMX Kypcax M y4eOHBIX
npeaMerax.

B 7-9 xnaccax nzydaercs yueOHbIN Kypc «BepoaTHOCTh U CTaTHCTHUKA», B KOTOPBIN BXOJAT
pazznensl: «IIpeacraBienue qaHHBIX M ONMKCATENbHASI CTATUCTUKA», «BeposSTHOCTEY», «1eMEHThI
KOMOMHATOpUKWNY», «BBeeHne B Teopuio rpadosy.

Ha u3ydenue ydyeOHOro kypca «BeposTHOCTH M cratuctuka» orBoautcs 102 daca: B 7
kiacce — 34 gaca (1 gac B Henento), B 8 kiacce — 34 gaca (1 gac B Heneno), B 9 kiacce — 34 yaca
(1 gac B HEnEIMIO).

COJAEP/KAHUE OBYYEHUA

7 KUIIACC

[IpencraBienne naHHBIX B BUJE TAOIUI, JUarpaMm, rpadukoB. 3amoIHeHue TaOIull, YTCHUE
U TIOCTPOCHUE JuarpamMm (CTOJNOMKOBBIX (CTONOYATHIX) U KpyroBbix). Utenue rpaduxos
peanpHBIX TporeccoB. M3BiedeHne mHGOpMANMK W3 IUATPaAMM M TaOJIUI, MCIIOJIB30BAaHUE H
UHTEPIIPETAINS TaHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpelHee apu(MeTHdecKkoe, MeAnaHa, pazMax, HaumOoJbllee H
HauMEHbIlIee 3HaYeHHs] Ha0opa YUCIOBBIX TaHHBIX. [I[puMepsl ciiydaiiHOi H3MEHYUBOCTH.

CrnyyaliHpl SKCIIEpPUMEHT (ONBIT) U ciay4ailHoe coOwiTHe. BepostHocTh u yactoTa. Poib
MaJIOBEPOATHBIX M MPAKTHUYECKU JTOCTOBEPHBIX COOBITHII B Mmpupojae U B obmiectBe. MoHeTa U
UTpalibHAs KOCTh B TEOPUH BEPOSATHOCTEH.

['pad, BepumuHa, pedbpo. Ctenenp BepmuHbl. Yucno pédep u cymMMapHasi CTEeHb BEPIIHH.
[TpencraBnenne o cesizHoctu rpada. Llenw u nukiel. [Iytu B rpadax. O6xoxn rpada (ditiepos
nyth). [IpencraBnenne o6 opueHTUpOBaHHOM rpade. Pemenue 3agau ¢ moMobto rpagos.

8 KJIACC

ITpencraBieHne naHHBIX B BUJE TAOIULL, JUAarpaMm, rpauKoB.

MHOX€ecTBO, 3JIEMEHT MHOXKECTBA, MOJMHOXecTBO. Onepanuu HaJ MHOXXECTBAMU:
o0beMHEeHHue, IepecedyeHue, jgonoigHeHune. CBoiicTBa omepauui HaJg  MHOXECTBAMU:
IIEPEMECTUTENBHOE, COYETATEIbHOE, pacCIpeNelIuTEeNbHOe, BKIOYeHus. lcronb3oBaHue
rpau4ecKoro npeicTaBlIeHUs] MHOXKECTB Ul ONMCAaHUs peaibHBIX MPOLECCOB U SBJICHUH, MPH
peleHuu 3a1ay.

W3mepenune paccenBaHus JaHHBIX. Jlucmepcuss M CTaHJAPTHOE OTKJIOHEHHME YHCIIOBBIX
HaOopoB. /lnarpamma paccenBaHusl.

OneMeHTapHble CcOOBITHUS ciaydaiiHoro omblta. CoydaiiHele coObiTus. BepositHOCTH
coObITuii. ONBITEI C PaBHOBO3MOXKHBIMU 3JIEMEHTAapHBIMU COOBITUSIMU. CiydaliHbI BBIOOD.
CBsi3b ME@XJy MaJlOBEPOATHBIMU M TMPAKTHYECKU JIOCTOBEPHBIMH COOBITUSMHU B MPUPOJE,
oO1IecTBe U HayKe.

JepeBo. CBoiicTBa JEpEBbEB: €IMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE BUCSYEW BEPILMHBI,
CBS3b MEX]y YMCIOM BepmMH U uucioMm pédep. IlpaBuio ymHoxkeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[TpoTuBononoxHbie coobITHS. Jnarpamma Diinepa. O0bequHEHNE U TTepeceueHue COOBITUH.
HecoBmecTHble coObITHsA. DPOpMyIia CI0XKEHUSI BEPOSTHOCTEH. Y CIIOBHAsI BEpOSTHOCTb. [IpaBuio
ymHoxeHus. HesaBucumeie coObitus. [IpeacraBnenue skcrepuMenTa B BUJie AepeBa. Perienue
3a/1a4 Ha HaXOKJEHHE BEPOSITHOCTEHN C MOMOILBIO JIEpEBa CIy4allHOTO 3KCIIEPUMEHTA, JUarpaMm
Oitnepa.

9 KJIACC
[IpencraBnenre MaHHBIX B BHJE TAOIHIl, AWArpaMM, TpauKoOB, UHTEPIPETAUSI TaHHBIX.
UreHue U MOCTpOeHUE Ta0HII, AHarpaMm, TpadUKoB MO peaTbHbIM JAHHBIM.



[TepecranoBku u (akropuan. Coueranuss U uucio couyeranuid. Tpeyronpauk Ilackans.
Pemienue 3aau ¢ ucnosnp30BaHMEM KOMOMHATOPUKH.

['eomerpuueckast BeposITHOCTb. Ciy4aiiHblii BBIOOp TOYKM M3 (PUTYpHI Ha IIOCKOCTH, U3
OTpe3Ka U U3 Jyr'd OKPYKHOCTH.

Wcneitanue. Ycnex u Heynada. Cepust ucnblTaHU# 10 niepBoro ycnexa. Cepust UCIIBITAHUN
bepnymu. BeposTHOCTH COOBITHI B cepun UCTIbITaHUN bepHyIu.

CrnyualiHas BeIMYMHA M paclpelelieHue BEposiTHOCTEH. MaTemMaTHuecKoe OKMJIAHUE U
mucnepeus. [Ipumepsl MareMaTH4ecKoro OXHAAaHUA KaK TEOPETUYECKOrO CPEIHEro 3HauyeHUs
BEJIMYMHBL. MaTeMaTn4ecKkoe 0KUAAaHUE U JUCIIEPCHS] CIy4alHON BEJIMYMHBI «YUCIIO YCIIEXOB B
cepuu ucnbsiTaHui bepHynm.

[TonsiTue 0 3akoHe OonpIIMX yucell. M3MepeHne BEpOsITHOCTEN ¢ MOMOIIBIO 4acToT. Poib u
3HA4YEHUE 3aKOHA OOJIBLIMX YUCENl B IIPUPOJIE U OOLIECTBE.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHoCcTHBIE pe3yJabTaThl OCBOSHHUS MPOrpamMMmbl y4eOHOro Kypca «BeposTHOCTH u
CTaTHCTHUKA» XapaKTEPU3YIOTCSI:

NATPUOTHYECKOE BOCIIUTAHUE:

IMMPOSABJICHUEM HMHTCpPECAa K HOPOHUIOMY HW  HACTOALICMY pOCCHI\/JICKOfI MaTEMAaTUuKU,
[EHHOCTHBIM OTHOILIEHHEM K JOCTHKCHHSIM POCCHHCKUX MAaTeMaTUKOB U POCCHUHCKOM
MaTeMaTHIeCKOHN IIKOJIbI, K UCITIOJIb30BAaHHUIO 3THUX IIOCTI/DKGHI/If/'I B IPYrux HayKax U NPHUKIaJHBIX
chepax;

rpakIaHCcKoOe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHHUeE:

TOTOBHOCTBIO K BBINOJHEHUIO O00f3aHHOCTEH TpaXJaHWHA M pealu3alid ero Ipas,
IPEJCTAaBICHUEM O MaTeMaTHYeCKUX OCHOBAaX (YHKIMOHMPOBAHUS PA3JINYHBIX CTPYKTYP,
SBJICHUH, MPOLEAYpP TPakJaHCKOro OO0IecTBa (HampuMmep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
06CY)K)I€HI/HO OTHYCCKUX HpO6J’ICM, CBA3aHHBIX C MNPAKTHYCCKHUM IIPUMCHCHUCM I[OCTI/I)KGHI/II‘/’I
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3THUYECKHUX IIPUHLIUIIOB B IE€ATEIBHOCTH YUEHOTIO;

TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHUE B PEIIECHUM INPAKTUYECKUX 3alad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTU MaTeMaTU4YeCKOro o0pa3oBaHUS HA NMPOTSHKEHUU Bceil
XKHU3HU U1 YCHEeITHON Npo(ecCHOHANbHOM AeITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHONW TpPAaeKTOPUH OOpa3oBaHUA U
KU3HEHHBIX TUIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYeCcKOoe BOCIINTAHME:

CHOCOOHOCTBIO K HMOIMOHAIBHOMY M JCTETHYECKOMY BOCIPHUATHIO MaTeMaTHUECKUX
00BEKTOB, 33/1a4, PELICHU, pacCyKIeHUHN, YMEHUIO BUJETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

HECHHOCTH HAYYHOI'0 MO3HAHUA:

OpHEHTAIMe B JEATETbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IpeJICTaBICHHH 00
OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHUA UYCJIOBEKA, NIPUPOJAbBI H O6HI€CTBa, IIOHUMaHUuEM
MaTeMaTHYeCKOM HayKu Kak cQepbl 4eIoBEYECKOW MAEATEIbHOCTH, JTAaloB €€ pa3BUTHI U
SHAYUMOCTH IJId pa3BUTUA LUBHUIIN3alWHU, OBJIAJICHUCM A3BIKOM MAaTCMAaTUKH U MaTeMaTHIeCKOM
KyJIbTypOM KaK CpEICTBOM IIO3HAHMS MHUpPA, OBJIAJCHUEM IIPOCTEUIIMMM HAaBBIKAMU
HCCJIEIOBATEIbCKOM 1eATENbHOCTH;

(pusuyeckoe BocnuTaHue, GOopMHPOBaAHHE KYJAbTYPbl 3A0POBbS W 3MOLHMOHAJIBHOIO
OJ1aronmoJryyms:



TOTOBHOCTBIO IPUMEHSATh MaTeMaTHYeCKHe 3HAHUs B MHTEPECax CBOETO 3JI0POBbs, BEICHUS
37I0pOBOTO 00pa3a >KMU3HH (3J0pOBOE NMHTAaHHE, COATAHCUPOBAHHBIN PEXXUM 3aHATHH U OTHBIXA,
peryisipHasi (puznyecKass aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, IPU3HAHUEM
CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ IPaBa JPYroro 4eIoBeKa;

IKO0JIOTHYeCKOe BOCIIUTAHUE:

OpHEHTallMell Ha MPUMEHEHHWE MaTeMaTHYeCKMX 3HAHWW JUIS pElIeHUs 3anad B 001acTu
COXPaHHOCTH OKpYXKarolled cpeapl, IUIAHUPOBAHHUS IIOCTYIKOB M OLEHKH HX BO3MOXHBIX
HOCJICACTBUM JJISI OKPY’KAIOIIEH Cpeibl, OCO3HAHHEM IJI00AIBHOTO XapakTepa KOJOTHMYECKUX
po0JIeM U IyTel UX pPElLeHus;

aflanTanus K H3MEHSIOIUMCS YCI0BUSM COHHATBHON M MPUPOAHON cpeabl:

TOTOBHOCTBIO K JCWCTBUSIM B YCJIOBHUAX HEONPEIACNEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPaKTHYECKYIO JESTEeIbHOCTh, B TOM YHCIE YMEHHE YYUTHCS Y JIPYTUX
Jro/iel, MpUOOpeTaTh B COBMECTHOW JIESITEIPHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIIETCHIINU 3
OIIBITA PYTHX;

HEOOXOMMOCTBIO B ()OPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM 4HCIe (HOPMYIHPOBATH HJCH,
HOHSTHS, THIIOTE3bl 00 00BEKTaX M SBJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABAaTh
JneGUIHUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIM KOHTPMEP, KOPPEKTHPOBATh NMPUHUMAEMbIC pEIICHUS W JEHCTBHA,
(GOpMyIHpPOBATH U OLEHUBATH PUCKU M TIOCIIEACTBHSI, (POPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISBIISATh W XapaKTEepPU30BaTh CYIIECTBEHHBbIE IPH3HAKM MaTeMaTHUECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHWH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAEICHUS IMOHATHUH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIAacCHU(UKAIMK, OCHOBaHUA i 000OIIeHus u
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OpPMYIUpPOBaTh M MpPeoOpa3oBbIBaTh CYXKJIEHUS: YTBEPAMUTENbHbIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBIISAITh MaTeMaTHMYECKUE 3aKOHOMEpPHOCTH, B3aHMMOCBSI3M M NPOTUBOpeUMs B (pakTax,
JaHHBIX, HaAOMIONEHUSIX M  YTBEPXKICHUSX, TMpeasararb KpPUTEpUU JUIS  BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeNlaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3dupatrh J0Ka3aTeabCTBA MaTeMaTHUYECKHX YTBEP)KJIEHUH (IpsiMble M OT MPOTHUBHOIO),
OPOBOJIUTH  CaMOCTOSITETIBHO  HECIIOKHBIE — JIOKa3aTeIbCTBA  MAaTeMAaTUYEeCKUX  (DaKTOB,
BBICTpAauBaTh AapryMEHTallMl0, MPUBOJIUTH MPUMEPhl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh croco0 pemieHus: yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB PEIIECHUS,
BBIOMpATh HanOoJIee MOIXOAAIIHNHA ¢ Y4ETOM CaMOCTOSITEIbHO BBIZCIICHHBIX KPUTEPHEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

UCIIOJIb30BaTh BOIMPOCH KaK HMCCIEI0BATENIbCKUNA MHCTPYMEHT MO3HaHUS, (HOpMyIHUpOBaTh
BONPOCHI, GUKCHUPYIOLIUE MPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTENIbHO YCTaHABIMBATh HCKOMOE
U JJaHHOE, (OPMUPOBAThH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAMTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOXKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEOBAHUE [0 YCTAaHOBJCHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOSTENIbHO (hopMyTupoBaTh 0O00OLICHUS W BBIBOABI IO PE3yJlbTaTaM IMPOBEAEHHOTO
HaOJI0IEHUS, UCCIIEI0BAHMS], OLIEHUBATh IOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BEIBOJOB U
0000I1IEHHI;



IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHUE IPOIIECCA, a TAK)KE BBIIABUraTh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIMM, JAHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1auH;

BbIOMpATh, AHAIM3MPOBATh, CHUCTEMATU3UPOBATh M MHTEPIPETUPOBATH HH(OPMALHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (hopMy MpejacTaBieHUuss MHGOpPMALMU U WIUIIOCTPUPOBATH pPELIaeMble 3a/1adyu
cXeMaMH, ArarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAA&KHOCTh HMHGOpPMALMU IO KPUTEPUSAM, MPEAJIOKEHHBIM YUYUTEIEM WM
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA:

BOCIIPHHUMATh ¥ (OPMYJIHPOBATH CYXACHUS B COOTBETCTBHHM C YCIOBUSMH M IICISIMH
oO0I1eHus1, SICHO, TOYHO, TPAMOTHO BBIPa)KaThb CBOIO TOUKY 3PEHUS B YCTHBIX U HMUCHMEHHBIX
TEKCTaxX, JaBaThb I[IOSCHEHUS [0 XOAYy pELICHUs 3a/add, KOMMEHTHPOBATh IOJIY4YEHHbBIN
pe3ysbTar;

B XO0/i¢ OOCYXIEHHs 3a/aBaThb BOMIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBbI, IpOOIEMBI,
pelraeMoil 3a/auM, BBICKa3bIBaTh WJEM, HAllEJICHHbIE Ha MOMCK PELICHMS, CONOCTaBIATh CBOU
CYXKICHUS C CY)KJIEHUSMHU IPYT'HX YYaCTHUKOB Juainora, oOHapyXUBaTh Pa3IMuUe€ U CXOJCTBO
HO3ULIKH, B KOPPEKTHOU opme (HOopMyIUpOBaTh Pa3HOIIACHsL, CBOU BO3PAKEHHUS;

IPEJICTaBIISITh PE3yNbTaThl PEIICHUs 3a/adyM, SKCIIEPUMEHTA, HCCIIEJOBAHMS, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opmarT BBICTYIJICHMS C Y4€TOM 3aJady HpPE3eHTaluu U
0COOEHHOCTEHN ayAUTOpUY;

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W HMHIAMBHIyalbHOH pabOTHI MpH
pelIeHnH yueOHbIX MaTeMaTHUYECKHX 3a]1aY;

OPUHUMATh LeIb COBMECTHOM JeSTENbHOCTH, IJIAHWPOBAaTh OPraHU3allMI0 COBMECTHOM
paboThl, pacnpeaenaTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U Pe3ybTaT padoThI,
0000111aTh MHEHUS HECKOIBKHUX JIOIEN;

y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (00CyXIeHHS, OOMEH MHEHMSIMH, MO3TOBBIE
IITYpPMBbl M JPYTUE), BBHIMOJHATH CBOIO YacTh paOOThl U KOOPIMHHPOBATH CBOU JEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayecTBO CBOEr0 BKJIaJa B OOIMH HPOAYKT MO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJISITH IJIaH, AITOPUTM pEIIeHHs 3a/1auul (WJIH €ro 4acTh), BHIOMPATh
Croco0 pelreHuss ¢ yY9€TOM HMEIOIIUXCS PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOIHOHAJIbHBIH HHTEJLIEKT:

BIIQJIETh CIOCOOAMU CaMOTPOBEPKH, CAMOKOHTPOJS TMpollecca W pe3ylbTara pelieHus
MaTeMaTHYeCKOM 3a71auM;

MpeIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh MPH PEUICHUH 3aJadd, BHOCHUTH
KOPPEKTHBBI B JICATCILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB, HAWJIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjbTaTa ICATCIHHOCTH ITOCTABIICHHOW M€ M YCIOBHSM,
OOBSACHATH MMPUYUHBI JOCTH)KCHUS WIIA HETOCTHIKEHUS 1EJIM, HAXOIUTh OIMNOKY, 1aBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI

K koH1y 00yuenus B 7 kjacce 00yJaromuiics MoJIyduT CIEeAyIOIIre TpeIMeTHbIe Pe3yIbTaThl:



Yurate WHPOpMAIUIO, TMPEACTABICHHYIO B TaOMUIlaX, Ha JauarpamMmax, NpeCTaBIATh
JIAaHHBIE B BHJIE TAOJUIl, CTPOUThH IHUAarpamMMmbl (CTOJOMKOBBIE (CTOJIOYATBIE) M KPYTOBBIC) IIO
MacCUBaM 3HAYECHUM.

OnucelBaTh U MHTEPIPETUPOBATH pEalbHbIC YHWCIOBbIE JaHHBIE, IPEACTAaBICHHbIE B
Tab/IMIax, Ha AUarpaMMax, rpaukax.

Hcnonp30BaTh JJiIsi  ONUCAaHUS JAHHBIX CTaTHCTUYECKHME XAapaKTEPUCTUKH: CpEeaHEee
apudmernueckoe, MearaHa, HauOOJIbIIee U HAMMEHBIIIEE 3HAYCHUS, Pa3Max.

HmeTs mnpeacTaBieHHE O ciay4yailHOW W3MEHYMBOCTH Ha MpHUMepax LeH, (PU3NYeCKUX
BEJIMYMH, AaHTPOTIOMETPUYECKUX JAHHBIX, WMETh MPEACTABICHUE O CTATUCTHYECKOMN
YCTOMYUBOCTH.

K koniy o0ydenus B 8 Kj1acce 00yJaromuiics MoIyduT CIeIyIONUe MPEIMETHbBIE Pe3yIbTaThI:

W3Bnekats u npeoOpa3oBbIBaTh HH(GOPMALIMIO, TPEICTABICHHYIO B BUJIE TAOIUI, TUAarPaMM,
rpaduKOB, MPEJCTABIATH TAaHHBIE B BUJE TAOJIUI], JHAarpaMm, rpa)uKoB.

OnuceiBaTh JaHHbIE C IOMOILBIO CTATUCTUYECKUX IMOKa3aTesNeil: cpelHuX 3Ha4YeHU U Mep
paccenBaHus (pa3Max, TUCIIEPCHS U CTAaHAAPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHHUI M YaCTOTHI COOBITUM, B TOM YHCIIE MO pe3ybTaTaM
WU3MEPEHUI U HAOIIOICHUH.

HaxoauTbh BEpOSTHOCTH CIy4YaillHBIX COOBITHII B OMbBITaX, 3Has BEPOSTHOCTU AJIEMEHTAPHBIX
COOBITHI1, B TOM YHCIIE B OIBITaX C PABHOBO3MO>KHBIMHU HJIEMEHTAPHBIMH COOBITUSIMH.

Hcnons3oBarh rpaduueckue MOIENU: JIEPeBO CIy4alHOTO JKCIEPUMEHTA, IUarpammbl
DOlinepa, ynuciaoBas npsmasi.

OnepupoBaTb MNOHATUSIMH: MHOKECTBO, ITOJMHOKECTBO, BBINOJIHATH ONEpallUUd HaJ
MHOXECTBaMU: OOBEAMHEHUE, MEpeceueHue, AONOJHEHNE, MTePEUNCINTh JIEMEHTHl MHOKECTB,
IPUMEHSTH CBOMCTBA MHOXKECTB.

Hcnonp30BaTe Tpaduueckoe MPEACTaBICHHE MHOXXECTB W CBS3EH MEXIYy HUMH JUIS
ONHKCAHMs TPOLIECCOB U SABJICHHWH, B TOM YHUCIIE NPU pEIICHUH 337ad M3 APYruX Yy4eOHbIX
NPEMETOB U KYPCOB.

K koH1y 00ydeHus B 9 kiacce 00yJaromuiics MoyyuT CiaeyloNnue NpeIMeTHbIe pe3yIbTaThl:

N3Bnekats u npeodbpa3oBbIBaTh HHPOPMAIIKIO, TPEICTABICHHYIO B PA3TMYHBIX UCTOYHUKAX
B BHJE Tabiul, AuarpamMm, IrpauKoB, MPEACTaBIATh JaHHbIE B BHJE TaOJMI, JUArpamm,
rpadukosB.

Pemate 3amaun OpraHM30BaHHBIM IEepeOOPOM BAPHAHTOB, a TaKXKe C HCIOJIb30BAHUEM
KOMOMHATOPHBIX MTPaBHJI U METOJOB.

Hcnonp30BaTh OMMCaTEIbHbIE XapaKTEPUCTHKHU JJII MACCUBOB YHCIIOBBIX JaHHBIX, B TOM
YHCIle CPETHUE 3HAUCHUS U MEPbI pacCEUBaHUSI.

HaxoauTe 4acTOThl 3HaYEHUH M YacTOTHI COOBITHSA, B TOM YHCIIE MOJb3YSICh pe3ybTaTaMH
MIPOBEAEHHBIX U3MEPEHUN 1 HAOTIOCHUH.

HaxoauTte BepOsSTHOCTH CIy4alHbIX COOBITUI B U3yYEHHBIX ONBITaX, B TOM YHCJIE B OIBITaX
C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCIBITAHUIN JIO0 MIEPBOTO yclexa, B
cepusix UcnbITaHuK bepHyIun.

HMeTp npencTaBieHue O CIy4allHON BETUYMHE U O PACIPEIECTICHUN BEPOSITHOCTEN.

HmeTh mpeacTaBieHHE O 3aKOHE OONBLIMX YHCENl KaK O MPOSIBIEHHUH 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YHCEN B MPUPOJIE U OOIIECTBE.



TEMATUYECKOE IINIAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue KoJsinyectso uaco DJieKTpoHHbIe (uppoBbIe)
n/n pa3esioB U TeM B KounrTpoabubie oOpa3oBaTe/ibHbIE
NpOrpamMmbl cero padoThI pecypcsbl
1 [IpencraBnenue 7 bubmumorexa [IOK
JTaHHBIX https://m.edsoo.ru/7f415fdc
5 OnwucarenpHas 8 1 bubmmoreka [JOK
CTAaTUCTHKA https://m.edsoo.ru/7f415fdc
3 Cnyyaiinas 6 bubmuorexa [JOK
U3MEHYUBOCTh https://m.edsoo.ru/7f415fdc
4 BBenenue B Teoputo 4 bubnnorexa [JOK
rpadoB https://m.edsoo.ru/7f415fdc
5 wacrora cnyeatiioro 4 ) Butimotex LIOK
i https://m.edsoo.ru/7f415fdc
cOOBITHS
6 ?Hiiiﬁzf;:; ust 5 bubmorexa [IOK
. t https://m.edsoo.ru/7f415fdc
3HAHUU
O01Iee KOJIHIECTBO 34 2
YacoB Mo NMporpaMmme

8 KJIACC
Ne HanmenoBanue Kosmiectso 1acon JJeKTpoHHbIE (IN(POBbHIE)
n/n pa3aesioB U TeM B Kontposabubie o0pa3oBaTe/bHbIE
NpOrpamMmbl cero padoThbI pecypcsl
1 IToBTOpenue kypca 7 4 bubmuoteka [IOK
Kjacca https://m.edsoo.ru/7f417fh2
2 COTI:;I:IE;EIJ;I;HM 4 bubmuoreka [{OK
' https://m.edsoo.ru/7f417fb2
PaccenBanue TaHHBIX
bubnunorexa LIOK
3 | Muoxecrsa 4 https://m.edsoo.ru/7f417fb2
4 BepositHOCT 6 1 bubnuotexa [JOK
CIIy4aifHOro cOOBITHS https://m.edsoo.ru/7f417fb2
5 Bseznenue B Teopuro 4 bubnuoteka [IOK
rpados https://m.edsoo.ru/7f417fb2
. bubnuotexa [JOK
6 | Crywaitpie cobuima 8 https://m.edsoo.ru/7f417fb2
7 ?Hi(;zﬁaef;; us 4 1 bubmmorexa HOK
o a https://m.edsoo.ru/7f417fb2
3HAHUU
O01ee KOJIMYECTBO YaCOB 34 2

1o mporpamMme
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9 KJIACC

Ne  HamMeHOBaHME KouimyecrBo yacoB
0/l | paieon H TeM KoHTpobHbie JyekTpoHHbIE (HU(PPOBBIE)
HpOrpaMMBI Bcero paBoTLI o0pa3oBaTe/bHbIE Pecypchl
1 [ToBTOpeHue 4 bubmumoreka [IOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a302
2 ONeMEeHThI 4 bu6mmoreka [IOK
KOMOMHATOPUKH https://m.edsoo0.ru/7f41a302
3 I'eomeTrpuueckas 4 bubmumoreka [IOK
BEPOSTHOCTH https://m.edsoo.ru/7f41a302
4 HcnpiTanus 6 bu6mmoreka [IOK
bepnysuu https://m.edsoo0.ru/7f41a302
5 Crnyuaiinas 6 bubnuorexa [JOK
BEJIMYMHA https://m.edsoo.ru/7f41a302
6 O0600mIeHueE, 10 1 bubmuoreka [JOK
KOHTPOITb https://m.edsoo.ru/7f41a302
O01Iee KOJIHIECTBO 34 1
4acoB MO MporpamMme
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